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Anendnent No. 0003
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14. DESCRI PTI ON OF AMENDMENT (conti nued)
a. SECTI ON 00110 - PROPOSAL SUBM SSI ON REQUI REMENTS AND | NSTRUCTI ONS:

Pl ease delete this section inits entirety and replace it with the section of the
same nunber, annotated Anendment No. 0003, attached hereto.

b. SPECI FI CATI ONS:

1 - Please delete the follow ng specification sections in their entirety and
substitute the revised sections, annotated Amendnent No. 0003, attached hereto:

Section No. Title

04200 MASONRY

05500 M SCELLANECQUS METAL

06410 LAM NATE CLAD ARCH TECTURAL CASEWORK
08710 DOOR HARDWARE

08810 GLASS AND GLAZI NG

09720 WALL COVERI NGS

10100 VI SUAL COVMUNI CATI ONS SPECI ALTI ES
15951 DI RECT DI G TAL CONTROL FOR HVAC

Changes to these sections are indicated in bold italics.

2 — Section 01025 MEASUREMENT AND PAYMENT: Pl ease make a pen and i nk change
to this section to add “pavenment subdrains” as a cost to be included in the
contract lunp sumprice for Bid IltemNo. 3, "Option No. 1 - Construct Long-Term
Par ki ng Area."

3 — Section 01330 SUBM TTAL PROCEDURES: Pl ease insert the attached submittal
regi ster page for Section 02620 PAVEMENT SUBDRAINS to the end of the submttal
register.

4 — Please insert Section 02620 entitled “PAVEMENT SUBDRAI NS, ” annot at ed
Amendnment No. 0003, attached hereto.

5 — Please delete Section 08850 entitled “FRAGVENT RETENTI ON FI LM FOR GLASS.”
C. CONTRACT DRAW NGS: Pl ease delete the following Drawings in their entirety and

substitute the revised sheets, of the sane Drawi ng Nunbers, with a revision date of
29 July 2002:

Drawi ng Nunber Title
T1 TI TLE SHEET
4 EXCAVATI ON PLAN
c5 SI TE LAYOUT AND GEQOVETRY- PLAN A
C6 SI TE LAYOUT AND GEOVETRY- PLAN B
C7 EXCAVATI ON CROSS SECTI ONS
C8 PLAN - 26TH ST. ROAD ALI GNMENT
9 PROFI LES, LINE AND CURVE TABLES-26TH ST. ROAD
C10 CROSS SECTI ONS -26TH ST. ROAD
Cl1 CROSS SECTI ONS -26TH ST. ROAD
C12 CROSS SECTI ONS -26TH ST. ROAD
C13 SI TE GRADI NG & STORM DRAI NAGE - PLAN A
Cl4 S| TE GRADI NG & STORM DRAI NAGE - PLAN B
c17 SWALE 2 & TRENCH DRAIN - PROFI LE & CROSS SECTI ONS
Ci18 UTI LI TY PLAN
C20 UTI LI TY PROFI LES
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14. DESCRI PTI ON OF AMENDMENT (conti nued)

21
22
23
24
c25
29
C30
31
C32
C33
C34
C36
37
c38
C39
L1
s1
s2
S3
S5
s7
S9
P1
P2
P3
P4
P5
P7
P8
P9
P10
M4
NG
E4
E5
E7
E9
E11
E15
E16
E19
E21
E22
E23
E24

PAVEMENT PLAN
PAVEMENT DETAI LS

PAVEMENT DETAI LS

PAVEMENT DETAI LS

SEDI MENT AND EROS|I ON CONTROL PLAN
BORI NG LOCATI ON PLAN AND BORI NG LOGS
BORI NG LOGS

BORI NG LOGS

BORI NG LOGS

BORI NG LOGS

OPTI ONS 1- LONG TERM PARKI NG PLAN
PLAN- ACCESS ROAD ALI GNVENT

ACCESS ROAD PROFI LE AND LI NE TABLE
ACCESS ROAD CROSS SECTI ON

ACCESS ROAD CROSS SECTI ON

OPTI ON 5- LANDSCAPE PLAN

FOUNDATI ON PLAN

FLOOR PLAN

ROOF FRAM NG PLAN

FRAM NG ELEVATI ONS, COLUMN SCHEDULE
FOUNDATI ON DETAI LS

TYPI CAL WALL DETAILS

PLUVBI NG LEGEND AND SCHEDULES
DOVESTI C PI PI NG PLAN (1) & GAS Pl PI NG
DOVESTI C PI PI NG PLAN (2)

SANI TARY PI PI NG PLAN (1)

SANI TARY PI PI NG PLAN (2)

COVPRESSED Al R Pl PI NG PLAN

DETAI LS

DETAI LS

SPRI NKLER PROTECTI ON

HVAC Al R DI STRI BUTI ON SYSTEMS

EQUI PVENT SCHEDULES

ELECTRI CAL- SI TE WORK

LI GHTI NG FLOOR PLAN

PONER & DATA/ COWM FLOOR PLAN

EXI T LI GHTS & LOW VOLTAGE SYSTEMS FLOOR PLAN
SINGLE LI NE DI AGRAM ( PONER) & DETAI LS
ELECTRI CAL DETAI LS

ELECTRI CAL DETAI LS

ELECTRI CAL DETAI LS

LI GHTI NG FI XTURE DETAI LS

LI GHTI NG FI XTURE DETAI LS

SCHEDULES

SCHEDULES

d. Please indicate receipt of this amendnent on Standard Form 1442(SOLI Cl TATI ON
OFFER, AND AWARD) as Anendnment No.0003. Failure to acknow edge all amendnents may

be cause for

rejection of the bid.
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Amendment No. 0003
Request for Proposal
DACA61-02-R-0003

SECTION 00110
Proposal Submission Requirements and Instructions

Who May Submit: Proposals may be submitted by: firms formally organized entities or
construction contractors that have associated specifically for this project, or any other
interested parties. In the first and latter case, the association may be a joint venture or a
subcontractor.

Any legally organized offeror may submit a proposal provided that the requirements
specified in this Section are met.

General Requirements: The intent of this two-step solicitation is to solicit proposals for
the Design and Construction of a new Fire Crash/Rescue Station at Dover Air Force
Base, DE.

In order to effectively and equitably evaluate all proposals, the Source Selection Board
must receive information sufficiently detailed to clearly indicate the proposed materials,
equipment, and methods of fabrication and construction.

In addition to the performance documents specifically specified, the offerors must
provide a price proposal and other data specified hereinafter. Offerors must coordinate
proposal documents with the data described for “Evaluation of Proposals”. Specific
proposal requirements are described below.

The proposals shall contain a detailed table of contents. If more than one binder is used,
the complete table of contents shall be included in each. Any materials submitted but not
required by this solicitation, (such as company brochures), shall be relegated to
appendices.

Provide original and six (6) copies.
Written portions 8-1/2" x 11" format.

Where to Submit: Offerors shall submit proposal packages to the Corps of Engineers at
the address shown in Block 8 of Standard Form 1442.

Submission Deadline: Proposals shall be received no later than the time and date
specified in Block 13 of Standard Form 1442.

Proposal Requirements and Submission Format: The proposals shall be submitted in
separate steps as defined below. The proposals sought by this solicitation shall contain
the following categories of information. Offerors must coordinate the proposals with
Section 00120, Evaluation of Proposals, which outlines the evaluation procedures.

Section 00110 Page 1



Amendment No. 0003
Request for Proposal
DACA61-02-R-0003

I. STEP ONE

This information shall be submitted in a separate three-ring binder labeled: “Step One”.
This category consists of the past performance capability in similar structures, offeror
project team and performance plans and familiarity with Government contracts and
technical approach and capabilities in HVAC design as well as electrical design. The
Government in its evaluation will weight these three (3) Step One factors in descending
order. Provide the original and ten (10) copies in 8-1/2" x 11" format and also two (2) on
compact disc.

A. PAST PERFORMANCE CAPABILITY IN SIMILAR STRUCTURES: This factor
considers the offeror’s capabilities, experience, and organization for successful design
and construction of fire crash/rescue stations (consisting of emergency response vehicle
garages and/or maintenance facilities, administrative spaces and personnel living
quarters) or similar structures.

1. Capabilities and Experience: Offeror shall provide examples of projects and
customers during the last five (5) years which they have been involved in, and which are
similar in type and scope to this fire crash/rescue station project.

Examples of other projects during the last five (5) years in which the offeror has been
involved shall also be provided.

For all examples cited, provide references with contact names and telephone

numbers. Each example should indicate the general scope, the offeror’s role in the
project (prime, subcontractor, or as joint venture, identifying the offeror’s role in the joint
venture), location, cost, extent and type of subcontracting, and date of completion of the
project.

2. Organization: The offeror shall fully identify its proposed organization. If there is a
joint venture of firms, offeror shall identify the individual firms. Identify the person
authorized to negotiate. Present data in an organization chart to establish responsibility
and authority for the construction of the project. The proposed organization shall provide
a sole source of responsibility and shall establish responsibility for support of on-site
management of the construction. Indicate what parts of the project will be performed by
in-house forces and the extent and type of subcontracting contemplated. Provide names
of subcontractors teamed up for this project, if to be used. The prime contractor must
perform 20 percent of the work with its own organization in accordance with FAR
Clause, (52.236-0001) PERFORMANCE OF WORK BY THE CONTRACTOR (APR

1984).

B. OFFEROR PROJECT TEAM AND PERFORMANCE PLANS AND
FAMILIARITY WITH GOVERNMENT CONTRACTS. This factor considers the
offeror’s total design, construction, and management team as well as the proposed
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management plan and quality control plan proposed to accomplish this project and the
offeror’s familiarity with Government contracts.

1. Design, Construction and Management Team: Identify personnel to be assigned to the
project. Include resumes of principal managers and technical personnel who will be
directly responsible for the day-to-day design and construction activities. Include as a
minimum the design project manager, design engineers, construction project manager;
the quality control manager; and the construction superintendent. Indicate whether each
individual has had a significant part in any of the project examples cited. If reassignment
of personnel is considered possible, provide the names and resumes of the alternative
professional in each assignment.

2. Management Plan: The offeror's Management Plan, which should indicate how the
offeror will control the job, both design and construction, will be evaluated. The
management plan shall identify methodology and relationship of project design and
construction functions.

3. Plan for Quality Control: Offeror shall submit preliminary plans for quality
control. The preliminary plan shall be expanded, after contract award, to comply
with Construction Specification 01440 - “Contractor Quality Control. Offerors are
expected to develop a formal program of monitoring to ensure a high level of
construction quality. Preliminary plans shall address, as a minimum, the following
items, as applicable:

a. A clear identification of the personnel responsible for quality control and a
clear policy establishing their authority.

b. A specific description of the tasks and functions of the quality control
personnel.

c. Specific policy establishing schedules for the performance of quality control
tasks.

4. Familiarity with Government Contracts:

Offeror shall provide examples Government contracts/projects during the last five (5)
years which demonstrate familiarity with government procurement, design and
construction policy and procedures.

For all examples cited, provide references with contact names and telephone

numbers. Each example should indicate the general scope, the offeror’s role in the
project (prime, subcontractor, or as joint venture, identifying the offeror’s role in the joint
venture), location, cost, extent and type of subcontracting, and date of completion of the
project. Include the offertory’s assigned performance evaluation for project cited (e.g.,
outstanding, satisfactory or unsatisfactory). Provide an explanation, if unsatisfactory. If
offeror represents the combining of two or more companies for the purpose of this RFP,
then each company must list individual, as well as collaborative, project examples.
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Where applicable, explain facts, with an assessment of liquidated damages, for failure in
meeting completion dates. The Government reserves the right to verify performance
evaluations by reviewing the Corps of Engineers Construction Contractor Appraisal
Support System (CCASS) or to interview owners.

C. TECHNICAL APPROACH AND CAPABILITIES IN HVAC DESIGN AS WELL
AS ELECTRICAL DESIGN. This factor considers the offeror’s capabilities and
experience for successful design of building Heating, Ventilating and Air Conditioning
(HVAC) Systems and building electrical systems.

Examples of projects during the last five (5) years which demonstrate the offeror’s
capabilities and experience for successful design of building Heating, Ventilating and Air
Conditioning (HVAC) Systems and building electrical systems shall be provided. For all
examples cited, provide references with contact names and telephone numbers. Each
example should indicate the general scope, the offeror’s design role in the project (prime,
subcontractor, or as joint venture, identifying the offeror’s role in the joint venture),
location, cost, extent and type of work, and date of completion of the project.

II STEP TWO

Step Two Proposal Requirements and Submission Format. The Plans and Specifications
for the portions designed by the Government shall be provided to the offerors prior to the
RFP for Step Two. The proposals sought by this solicitation shall contain two categories
of submittal information. Category “A” will be worth 70% and category “B” will be
worth 30%. The categories are as follows:

A. PRICE PROPOSAL/PRO FORMA REQUIREMENTS. This information should be
submitted in an envelope, binder, or box labeled "Price Proposal/Pro Forma
Requirements." This category consists of a subcontracting plan, proposal bonds,
completed Step Two Standard Form 1442, and schedule of proposed prices. Provide
original and three (3) copies.

B. DESIGN-TECHNICAL. This information shall be submitted in separate three-ring

binders labeled "Design-Technical Information." This category consists of a

speetﬁea&on—outlmej‘i% des1gn analys1s/narrat1ve for the faczllty HVAC and electrical

item-is-addressed- Provide (5) copies of technical data. Offerors are advised that the
required data listed below will be utilized for technical review and evaluation and used
for determination of a "Quality Rating" by a Technical Evaluation Team. Materials

)
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1. HVAC Design Analysis/Narrative: Provide a description of how the remaining
HVAC system and supporting electrical system (associated with the HVAC system only)
will be designed, constructed, and coordinated with the Government provided HVAC and
electrical design for the remainder of the building and systems. Submiit-aspartof-the
Design-Technical Information— Narrative should clearly explain the offeror’s
understanding of the scope of the HVAC and electrical system which remains to be
designed and the process/procedure to be utilized to complete the design.

NOTES: Z Non-responsive proposals. Failure to submit all the data indicated in this
section may be cause for determining a proposal non-responsive and, therefore, not
considered for technical evaluation or award.
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Amendnent No. 0003
RFP DACA61- 02- R- 0003

SECTI ON 02620

PAVEMENT SUBDRAI NS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GHWAY
AND TRANSPORTATI ON OFFI Cl ALS ( AASHTO)

AASHTO M 252 (1996) Corrugated Pol yet hyl ene Drai nage
Tubi ng

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM C 270 Mortar for Unit Masonry

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Sections

ASTM D 412 (1998a) Vul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tension

ASTM D 624 (1998) Tear Strength of Conventi onal
Vul cani zed Rubber and Thernopl astic
El ast oners

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Wor kpl an; G DO
The Contractor shall submit a workplan describing the personnel,
equi prent, and nethods to be used in the construction of the
underdrai n system
Aggregate; G DO Geotextile; G DO Pipe for Subdrains; G DO
Statenment signed by an official authorized to certify on behal f of
t he manufacturer of a product, systemor material, attesting that
the product, systemor material neets specified requirenents. The

statenent nust be dated after the award of the contract, nust
state the Contractor's nane and address, nust nane the project and
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| ocation, and must list the specific requirements which are being
certified.

SD- 04 Sanpl es
Ceotextile; G DO Pipe for Subdrains; G DO

Sanmpl es of geotextile, pipe, and pipe fittings, before starting
t he wor k.

1.3 DELI VER, STORAGE, AND HANDLI NG
1.3.1 Del i very and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with mnimumhandling. Materials shall not be stored directly on
the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. During shipnent and storage, geotextile shall be wapped in
burlap or simlar heavy duty protective covering. The storage area shal
protect the fabric fromnud, soil, dust, and debris. Geotextile materials
that are not to be installed i mediately shall not be stored in direct
sunlight. Plastic pipe shall be installed within 6 nonths fromthe date of
manuf act ure unl ess ot herw se approved.

1.3.2 Handl i ng

Materials shall be handled in such a manner as to insure delivery to the
trench in sound undanmaged condition. Pipe shall be carried and not dragged
to the trench.

PART 2 PRODUCTS
2.1 Pl PE AND FI TTI NGS FOR SUBDRAI NS

Pi pe and fittings shall be corrugated pol yethyl ene pipe and fittings as
specified in AASHTO M 252. Fittings shall be manufacturer's standard type
and shall conformto the indicated specification. Pipe shall contain
ultraviolet inhibitor to provide protection from exposure to direct
sunlight.

2.1.1 Pi pe Perforations

Water inlet area shall be a mninmmof 0.5 square inch per linear foot.
Manuf acturer's standard perforated pipe which essentially nmeets these
requirements nay be substituted with prior approval of the Contracting
Oficer.

a. Circular Perforations in Plastic Pipe: Circular holes shall be
cleanly cut not nore than 3/8 inch or less than 3/16 inch in
di ameter and arranged in rows parallel to the |ongitudinal axis of
the pipe. Perforations shall be approximately 3 inches
center-to-center along rows. The rows shall be approximtely
1-1/2 inches apart and arranged in a staggered pattern so that al
perforations lie at the nidpoint between perforations in adjacent
rows. The rows shall be spaced over not nore than 155 degrees of
circunference. The spigot or tongue end of the pipe shall not be
perforated for a length equal to the depth of the socket, and
perforations shall continue at uniform spacing over the entire
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I ength of the pipe.

b. Slotted Perforations in Plastic Pipe: Circunferential slots shal
be cleanly cut so as not to restrict the inflow of water and
uniformy spaced along the length and circunference of the tubing.
Wdth of slots shall not exceed 1/8 inch nor be |less than 1/32
inch. The length of individual slots shall not exceed 10 percent
of the tubing inside nom nal circunference. Rows of slots shal
be symmetrically spaced so that they are fully contained in the
top 2 quadrants of the pipe. Slots shall be centered in the
val | eys of the corrugations of profile wall pipe.

2.2 GEOTEXTI LE
CGeotextile shall be as specified in Section 02215 GEOTEXTI LE

2.3 AGGREGATE MATERI AL
The aggregate for the pavenent subdrains shall be rapidly draining materi al
as specifid for aggregate base in Section 02725 CONCRETE PAVEMENT: RAPI D
DRAI NI NG MATERI AL ( RDM) BASE.

2.4 FRAMES AND COVERS

2.4.1 Frames and Covers
Frames and covers shall be cast iron, ductile iron or reinforced concrete.
Cast iron frames and covers shall be as indicated or shall be of type
suitable for the application, circular, w thout vent holes. The franes and
covers shall have a conbined wei ght of not |ess than 400 pounds. Reinforced
concrete frames and covers shall be as indicated or shall conformto ASTM C
478.

2.4.2 Fl ush Mounted Cover
Provide cast iron vault box, 12 inch dianeter, with watertight frane and
coverd. Vault shall support H 20 | oading. The frane shall be 6 inches deep,
and shall be set in concrete collar a m nimmof 8 inches thick, and
extendi ng 4 inches beyond the edge of the frane in all directions. Frame
and concrete collar shall be set flush with the | evel of the existing
surroundi ng grade.

2.4.3 Mort ar

Mortar shall be cenent nortar conformng to ASTM C 270, Type Mwith Type |
cement .

PART 3 EXECUTI ON

3.1 EXCAVATI ON AND BEDDI NG FOR SUBDRAI NS
Excavation, trenching, backfilling, and conpaction shall be in accordance
Wi th Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TIES
SYSTEMS.

3.2 | NSTALLATI ON OF GEOTEXTI LE AND PI PE FOR SUBDRAI NS
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2.1 Installation of Ceotextile

.2.1.1 Overl aps on Perforated or Slotted Pipes

One | ayer of geotextile shall be wapped around the perforated pipes in
such a manner that |ongitudinal overlaps of fabric are in unperforated or
unsl otted quadrants of the pipes. The overlap shall be at |east 12 inches.
The fabric shall be secured in such a manner that the aggregate nmateria

will not infiltrate through any fabric overl aps.

.2.1.2 Trench Lining and Overl aps

Trenches to be lined with geotextile shall be graded to obtain snpoth side

and bottom surfaces so that the fabric will not bridge cavities in the soi
or be damaged by projecting rock. The fabric shall be laid flat but not
stretched on the soil, and it shall be secured with anchor pins. Overlaps

shall be at least 12 inches and anchor pins shall be used al ong the
overl aps.

. 2.2 Installation of Pipe for Subdrains
.2.2.1 Pi pel ayi ng

Each pi pe shall be carefully inspected before it is laid. Any defective or
damaged pi pe shall be rejected. No pipe shall be laid when the trench
conditions or weather is unsuitable for such work. Water shall be renpved
fromtrenches by sunp punping or other approved nethods. The pipe shall be
laid to the grades and alignnent as indicated. The pipe shall be bedded to
the established grade Iine. Al pipes in place shall be approved before
backfilling.

.2.2.2 Pol yet hyl ene Pi pe

Perforated corrugated pol yethyl ene drai nage pi pe shall be installed in
accordance with the manufacturer's specifications and as specified herein.
A pipe with physical inperfections shall not be installed. No nore than 5
percent stretch in a section will be pernmitted.

.3 MANHOLES AND CLEAN- OQUT RI SERS

.3.1 Manhol es

Manhol es shall be installed conplete with frames and covers at the

| ocations and with the sizes indicated. Joints shall be completely filled
and shall be smooth and free of surplus nmortar or mastic on the inside of
the structure. Base for nanhol es shall be either precast or cast-in-place
concrete.

.3.2 Setting of Franes and Covers

Unl ess ot herwi se indicated, tops of franes and covers shall be set flush
with finished grade. Franme and cover assenblies shall be sealed to manhol e
sections using external preforned rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, unl ess otherw se specifi ed.
.3.3 Cl ean-out Risers

Clean-out riser pipes with frames and covers shall be installed at the

| ocations indicated. Risers shall be constructed of corrugated
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poyl et hyl ene pipe. Joining of riser pipes to the subdrain system shall be
as indicat ed.

.4 | NSTALLATI ON OF AGGREGATE MATERI AL AND BACKFI LLI NG FOR SUBDRAI NS

After pipe for subdrains has been |aid, inspected, and approved, aggregate
material shall be placed around and over the pipe to the depth indicated.
The aggregate material shall be placed in |layers not to exceed 8 inches
thick, and each | ayer shall be thoroughly conpacted by nechanical tanpers
or rammers to obtain the required density. Conpaction of aggregate
material shall be in accordance with the applicable provisions specified in
Section 02725 CONCRETE PAVEMENT: RAPI D DRAI NI NG MATERI AL (RDM BASE. The

pl acement and conpacti on of overlying backfill material shall be in
accordance with the applicable provisions specified in Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

.5 TESTS
Strength tests of pipe shall conformto field service test requirenents of

the ASTM specification covering the product (paragraph PIPE AND FI TTI NGS
FOR SUBDRAI NS) .

-- End of Section --
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SECTI ON 04200

MASONRY
10/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)
ACl SP- 66 (1994) ACI Detailing Manual

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1997ael) Steel Wre, Plain, for Concrete
Rei nf or cenment

ASTM A 153/ A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (2000) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenment

ASTM C 55 (1999) Concrete Brick

ASTM C 62 (2000) Building Brick (Solid Masonry Units
Made from O ay or Shal e)

ASTM C 67 (2000) Sanpling and Testing Brick and
Structural Clay Tile

ASTM C 90 (2000) Loadbearing Concrete Masonry Units

ASTM C 91 (1999) Masonry Cenent

ASTM C 126 (1999) Ceranmic dazed Structural day

Facing Tile, Facing Brick, and Solid
Masonry Units

ASTM C 129 (2000) Nonl oadbearing Concrete Masonry
Units

ASTM C 140 (1999b) Sanpling and Testing Concrete
Masonry Units

ASTM C 216 (2000) Facing Brick (Solid Masonry Units
Made from d ay or Shal e)

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 476 (1999) G out for Masonry
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ASTM C 494/ C 494M (1999ael ) Chemical Admi xtures for Concrete
ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM C 641 (1982; R 1998el) Staining Materials in

Li ght wei ght Concrete Aggregates

ASTM C 652 (2000a) Holl ow Brick (Hollow Masonry Units
Made From O ay or Shal e)

ASTM C 744 (1999) Prefaced Concrete and Cal ci um
Silicate Masonry Units

ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mortars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (2000) Sanpling and Testing G out

ASTM C 1072 (2000) Measurenent of Masonry Fl exural
Bond Strength

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ati on Board

ASTM D 2000 (1999) Rubber Products in Autonotive
Applications

ASTM D 2240 (2000) Rubber Property - Duroneter Hardness

ASTM D 2287 (1996a) Nonrigid Vinyl Chloride Polyner
and Copol ynmer Ml di ng and Extrusion
Conpounds

ASTM E 119 (2000) Fire Tests of Building Construction
and Materials

ASTM E 447 (1997) Conpressive Strength of Masonry
Prisns

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Masonry Work; G DO

Drawi ngs i ncludi ng plans, elevations, and details of wall
rei nforcement; details of reinforcing bars at corners and wall
i ntersections; offsets; tops, bottonms, and ends of walls; control
and expansion joints; and wall openings. Bar splice |ocations
shal | be shown. Bent bars shall be identified on a bending
di agram and shall be referenced and | ocated on the drawi ngs. Wall
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di mensi ons, bar clearances, and wall openings greater than one
masonry unit in area shall be shown. No approval will be given to
the shop drawings until the Contractor certifies that al

openi ngs, including those for nechanical and electrical service,
are shown. If, during construction, additional masonry openi ngs
are required, the approved shop drawi ngs shall be resubnitted with
t he additional openings shown along with the proposed changes.
Locati on of these additional openings shall be clearly

hi ghlighted. The nminimum scale for wall elevations shall be 1/4
inch per foot. Reinforcenent bending details shall conformto the
requi renents of AClI SP-66.

SD- 03 Product Data

Clay or Shale Brick; G DO Concrete Brick; G DO  Architectural
Concrete Masonry Units; G DO Rigid Board Insulation; G DO Foam
I nsul ation; G DO

Manuf acturer's descriptive data.
Col d Weat her Installation; G DO
Col d weat her construction procedures.
SD- 04 Sanpl es

Clay or Shale Brick; G DO Architectural Concrete Masonry Units;
G DO

Col or sanples of three stretcher units and one unit for each
type of special shape. Units shall show the full range of color
and texture.

Anchors, Ties, and Bar Positioners; G DO
Two of each type used.

Expansi on-Joint Material; G DO

One piece of each type used.

Joint Reinforcenent; G DO

One piece of each type used, including corner and wall
i ntersection pieces, showing at |east two cross wires.

Portabl e Panel; G DO

One panel of clay or shale brick, 2 by 2 feet, containing
approxi mately 24 brick facings to establish range of col or and
t exture.

SD- 06 Test Reports

Effl orescence Test; G DO Field Testing of Mrtar; G DO Field
Testing of Gout; G DO Fire-rated CMJ G DO

Test reports froman approved i ndependent |aboratory. Test
reports on a previously tested naterial shall be certified as the
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sane as that proposed for use in this project.
SD-07 Certificates

Clay or Shale Brick; G DO Concrete Masonry Units (CWJ); G DO
Control Joint Keys; G DO Anchors, Ties, and Bar Positioners; G DO
Expansi on-Joint Mterials; G DO Joint Reinforcenent; G DO

Rei nforcing Steel Bars and Rods; G DO Masonry Cenent; G DO
Mortar Coloring; G DO Precast Concrete Itens; G DO

Mortar Admi xtures; G DO G out Adm xtures; G DO

Certificates of conpliance stating that the naterials neet the
speci fied requirenents.

Insul ation; G DO

Certificate attesting that the pol yurethane or polyisocyanurate
i nsul ation furnished for the project contains recovered nateri al
and showi ng an estimted percent of such recovered nateri al

3 SAMPLE NMASONRY PANELS

After material sanples are approved and prior to starting masonry work,
sanpl e masonry panels shall be constructed for each type and col or of
masonry required. At least 48 hours prior to constructing the sanple pane
or panels, the Contractor shall submt witten notification to the
Contracting OFficer's Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be |ocated where directed.

. 3.1 Configuration

Panel s shall be L-shaped or otherw se configured to represent all of the
wal | elenents. Panels shall be of the size necessary to denonstrate the
acceptabl e I evel of workmanship for each type of masonry represented on the
project. The mninmumsize of a straight panel or a |leg of an L-shaped
panel shall be 8 feet long by 4 feet high.

. 3.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's nmethod for nortar joint tooling; grouting
of reinforced vertical cores, bond beans, and lintels; positioning,
securing, and | apping of reinforcing steel; positioning and | apping of
joint reinforcenent (including prefabricated corners); and cl eani ng of
masonry work shall be demponstrated during the construction of the panels.
Installation or application procedures for anchors, wall ties, CMJ contro
joints, brick expansion joints, insulation, flashing, row | ock courses and
weep hol es shall be shown in the sanple panels. The panels shall contain a
masonry bonded corner that includes a bond beam corner. Panels that
represent reinforced masonry shall contain a 2 by 2 foot opening placed at

| east 2 feet above the panel base and 2 feet away fromall free edges,
corners, and control joints. Required reinforcing shall be provided around
this opening as well as at wall corners and control joints.

.3.3 Constructi on Met hod

VWere anchored veneer walls are required, the Contractor shall denonstrate
and receive approval for the method of construction; i.e., either bring up
the two wythes together or separately, with the insulation and appropriate
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ties placed within the specified tolerances across the cavity. Tenporary
provi sions shall be denonstrated to preclude nortar or grout droppings in
the cavity and to provide a clear open air space of the di nensions shown on
the drawi ngs. Were masonry is to be grouted, the Contractor shal
denonstrate and receive approval on the nethod that will be used to bring
up the nasonry wythes; support the reinforcing bars; and grout cells, bond
beans, lintels, and collar joints using the requirenents specified herein
Panel s shall be built on a properly designed concrete foundati on.

.3.4 Usage

The conpl eted panels shall be used as the standard of workmanship for the
type of nmasonry represented. Masonry work shall not conmmence until the
sampl e panel for that type of nmasonry construction has been conpl eted and
approved. Panels shall be protected fromthe weather and construction
operations until the masonry work has been conpleted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall become the property of the Contractor and shall be renoved
fromthe construction site.

.4 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contamnating naterial.

4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement weat her

.4.2 Rei nf orcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenment shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose mll| scale and rust.

. 4.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and ot her packaged materials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a manner
that will prevent the inclusion of foreign materials and danage by water or
danmpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation.

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

The source of materials which will affect the appearance of the finished
wor k shall not be changed after the work has started except with
Contracting O ficer's approval.

.2 CLAY OR SHALE BRI CK

Col or range and texture of clay or shale brick shall be as indicated and
shall conformto the approved sanple. Gade SWshall be used. Brick shal
be tested for efflorescence. Cay or shale brick units shall be delivered
factory-bl ended to provide a uniform appearance and col or range in the
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conpl eted wal |
2.1 Solid Clay or Shale Brick

Solid clay or shale brick shall conformto ASTM C 216, Type FBX. Brick
size shall be nodul ar and the nominal size of the brick used shall be 3-5/8
inches thick, 2-1/4 inches wide, and 7-5/8 inches long. M ninmm
compressive strength of the brick shall be 10,000 psi.

.3 CONCRETE BRI CK

Concrete brick shall conformto ASTM C 55, Type |, Gade N-I. Concrete
brick may be used where necessary for filling out in concrete nmasonry unit
construction.

.4 CONCRETE MASONRY UNI TS (CMWMJ)

Hol | ow and solid concrete nasonry units shall conformto ASTM C 90. Cenent
shall have a |l ow al kali content and be of one brand.

4.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightweight and heavi er aggregates in
proportions used in producing the units, shall conply with the follow ng
requi rements when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification.

4.2 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header,
lintel, and bond beam units and speci al shapes and sizes to conplete the
work as indicated. |In exposed interior masonry surfaces, units having a

bul I nose shall be used for vertical external corners except at door,

wi ndow, and | ouver janbs. Radius of the bullnose shall be 1 inch. Units
used i n exposed masonry surfaces shall have a uniformfine to nmedi um
texture and a uniformcolor.

.4.2.1 Architectural Units

Units shall have patterned face shell. Face shell patterns shall be split

face and scored face. Units shall be integrally col ored during

manuf acture. Color shall be as indicated on the drawings. Units shall be
manuf actured using an integral liquid polynmeric water repellant adm xture.

The adm xture shall be introduced into the concrete nix in doses sufficient
to render the units permanently water repellent. Patterned face shel

shal |l be properly aligned in the conpleted wall.

.4.3 Fire-Rated CMJ

Concrete masonry units used in fire-rated construction shown on the

drawi ngs shall be of m ni mum equival ent thickness for the fire rating

i ndi cated and the corresponding type of aggregates indicated in TABLE |
Units containing nore than one of the aggregates listed in TABLE | will be
rated on the aggregate requiring the greater mninum equival ent thickness
to produce the required fire rating.
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FI RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow

M ni mum equi val ent t hi ckness
inches for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
Pum ce 4.7 4.0 3.0
Expanded sl ag 5.0 4.2 3.3
Expanded cl ay, shal e, 5.7 4.8 3.7
or slate

Li nestone, scoria, cinders 5.9 5.0 4.0

or unexpanded sl ag
Cal car eous gravel 6.2 5.3 4.2
Siliceous gravel 6.7 5.7 4.5

(a) M ni mum equi val ent thickness shall equal net volune as determ ned
in conformance with ASTM C 140 divided by the product of the
actual length and height of the face shell of the unit in inches.
Where walls are to receive plaster or be faced with brick, or
otherwi se forman assenbly; the thickness of plaster or brick or
other material in the assenbly will be included in determ ning the
equi val ent thickness.

.5 PRECAST CONCRETE | TEM5

Caps and copings shall be factory-nmade units froma plant regularly engaged
in produci ng precast concrete units. Unless otherw se indicated, concrete
shal |l be 4,000 psi mnimum conformng to Section 03300 CAST-I| N PLACE
STRUCTURAL CONCRETE using 1/2 inch to No. 4 nom nal -si ze coarse aggregate,
and m ni mumreinforcenment shall be the reinforcenent required for handling
of the units. Cearance of 3/4 inch shall be naintai ned between
reinforcement and faces of units. Unless precast-concrete itens have been
subj ected during manufacture to saturated-steam pressure of at |east 120 ps
for at least 5 hours, the itens, after casting, shall be either danp-cured
for 24 hours or steamcured and shall then be aged under cover for 28 days
or longer. Cast-concrete nenbers wei ghing over 80 pounds shall have
built-in | oops of galvanized wire or other approved provisions for lifting
and anchoring. Units shall have beds and joints at right angles to the
face, with sharp true arises and shall be cast with drip grooves on the
undersi de where units overhang walls. Exposed-to-view surfaces shall be
free of surface voids, spalls, cracks, and chi pped or broken edges.

Precast units exposed-to-view shall be of uniform appearance and col or.

Unl ess ot herwi se specified, units shall have a snmooth dense finish. Prior
to use, each itemshall be wetted and inspected for crazing. Itens show ng
evi dence of dusting, spalling, crazing, or having surfaces treated with a
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protective coating will be rejected.
2.5.1 Copi ngs
Copi ngs shall be cast with washes.

2.6 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270, except Type S cenent-lime nortar proportions shall be 1 part
cement, 1/2 part line and 4-1/2 parts aggregate; when masonry cenent ASTM C
91 is used the naximumair content shall be Ilimted to 12 percent and
performance equal to cenent-line nortar shall be verified. Verification of
masonry cenent performance shall be based on ASTM C 780 and ASTM C 1072.
Cenent shall have a low al kali content and be of one brand. Aggregates
shal | be from one source.

2.6.1 Adm xt ures

In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/ C
494M Type C.

2.6.2 Col oring

Mortar coloring shall be added to the nortar used for exposed masonry
surfaces to produce a uniformcolor matching the brick and architectural
concrete masonry units. NMrrtar coloring shall not exceed 3 percent of the
wei ght of cenent for carbon black and ten percent of the weight of cenent
for all other pignents. Mortar coloring shall be chemcally inert, of
finely ground |ineproof pignent, and furnished in accurately pre-neasured
and packaged units that can be added to a neasured amount of cenent.

2.6.3 Wat er Repel | ent Adm xture

Wat er repellent adm xture shall be added to the nortar used for exposed
architectural concrete nasonry units. The water repellent admi xture shall
be the sane as specified for use in the manufacture of the architectural
concrete masonry units.

2.7 GROUT

Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. G out slunmp shall be between 8 and 10 inches. G out shall
be used subject to the Iimtations of Table Ill. Proportions shall not be
changed and materials with different physical or chem cal characteristics
shall not be used in grout for the work unless additional evidence is
furni shed that the grout neets the specified requirenents.

2.7.1  Admi xtures
In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/ C
494M Type C.

2.7.2 G out Barriers
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Gout barriers for vertical cores shall consist of fine nesh wire,
fiberglass, or expanded netal .

.8 ANCHORS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated wi thout drips or crinps and shall be

zinc-coated in accordance with ASTM A 153/ A 153M Cdass B-2. Steel wire

used for anchors and ties shall be fabricated fromsteel wire conformng to

ASTM A 82. Anchors and ties shall be sized to provide a mninmum of 5/8 inch
nortar cover fromeither face.

. 8.1 vall Ties

Wall ties shall be rectangul ar-shaped fabricated of 3/16 inch dianeter
zinc-coated steel wire. Rectangular wall ties shall be no less than 4
inches wide. Wall ties may al so be of a continuous type conforming to
par agr aph JO NT RElI NFORCEMENT

.8.2 Adj ust abl e Anchors

Adj ust abl e anchors shall be 3/16 inch dianmeter steel wre,

triangul ar-shaped. Anchors attached to steel shall be 5/16 inch dianeter
steel bars placed to provide 1/16 inch play between flexible anchors and
structural steel nenbers. Spacers shall be welded to rods and col ums.
Equi val ent wel ded-on steel anchor rods or shapes standard with the

fl exi bl e-anchor manufacturer nmay be furnished when approved. Wl ds shal
be cl eaned and gi ven one coat of zinc-rich touch up paint.

.8.3 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during
the course of construction, shall be factory fabricated from9 gauge stee
wire or equivalent, and coated with a hot-dip galvanized finish. Not nore
than one wire shall cross the cell.

.9 JA NT REI NFORCEMENT

Joint reinforcement shall be factory fabricated fromsteel w re conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcenent used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153/ A 153M Class B-2. Al wires shall be a m ninumof 9 gauge.
Rei nf orcement shall be | adder type design, having one longitudinal wire in
the nmortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m nimum of 5/8 inch cover
fromeither face. The distance between crosswires shall not exceed 16
inches. Joint reinforcenment for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenent shall be provided
with factory formed corners and intersections.

.10 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.

11 CONTROL JA NT KEYS

Control joint keys shall be a factory fabricated solid section of natura
or synthetic rubber (or conbination thereof) confornmng to ASTM D 2000or
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pol yvinyl chloride confornming to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not less than 5/8 inch thick and 3/8 inch thick
flanges, with a tolerance of plus or mnus 1/16 inch. The control joint
key shall fit neatly, but without forcing, in masonry unit janb sash
grooves. The control joint key shall be flexible at a tenperature of ninus
30 degrees F after five hours exposure, and shall have a duroneter hardness
of not less than 70 when tested in accordance with ASTM D 2240.

.12 EXPANS| ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to accommopdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
compressi ble rod stock of polyethylene foam polyurethane foam butyl
rubber foam or other flexible, nonabsorptive material as recomrended by
the seal ant manufacturer. Seal ant shall conformto Section 07900 JO NT
SEALI NG

.13 | NSULATI ON
.13.1 Ri gi d Board-Type Insul ation

Ri gi d board-type insulation shall be extruded polystyrene confornmng to
ASTM C 578. The insulation shall be a standard product and shall be narked
with not | ess than the manufacturer's trademark or nane, the specification
nunber, the perneance and R-val ues.

.13.1.1 I nsul ation Thickness and Air Space

The cavity space shall allow for a nmaxi muminsul ation thickness of 1-1/2
inches, and a mninmmair space of 3/4 inch.

.13.1.2 Aged R-Val ue

The insul ation shall provide a mininmum aged R-value of 7 for the overal
thi ckness. The aged R-val ue shall be determ ned at 75 degrees F in
accordance with the appropriate referenced specification. The stated
R-val ue of the insulation shall be certified by an i ndependent testing

| aboratory or certified by an i ndependent Regi stered Professional Engi neer
if tests are conducted in the manufacturer's | aboratory.

.13.1.3 Recovered Materia

Contractor shall conmply with EPA requirenents in accordance with Section
01670 RECYCLED) RECOVERD MATERI ALS. The pol yuret hane or pol yi socyanurate
foam shall have a minimumrecovered material content of 6 percent by weight
of the core material.

.13.2 I nsul ati on Adhesi ve

I nsul ati on adhesi ve shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesive shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under

whi ch to be used.

.13.3 Foam I nsul ati on

Foam i nsul ation shall be Core-Fill 500 as nanufactured by Tail ored Chem ca
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Products, Inc., of H chory, NC, or approved equal. Foaminsulation shal
be a two-conmponent system consisting of ami no-plast resin and a catal yst
foam ng agent surfactant for use in filling hollow cores of concrete
masonry units. Foamshall set cold in 10 to 60 seconds after |eaving the
application hose nozzle without further expansion. Prior to setting, the
foamshall floweasily to fill the total cavity space regardless of its
shape or the presence of obstructions. |Insulation shall have a two hour
fire rating determ ned in accordance with ASTM E 119. Thermal resistivity
shall not be less than R 4.9 per inch; dry density shall not be |ess than
0.8 pounds per cubic foot; and shrinkage shall be less than 1 percent.

M ni mum R-val ues for concrete masonry unit/foaminsul ati on construction
shal |l be as indicated on the draw ngs.

2.14  FLASH NG
Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.
2.15  WEEP HOLE VENTI LATORS

Weephol e ventilators shall be prefabricated alum numgrill type vents
designed to prevent insect entry with maximumair entry. Ventilators shal
be sized to match nmodul ar construction with a standard 3/8 inch nortar
joint.

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL REQUI REMENTS
3.1.1 Hot Weat her Installation

The foll owi ng precautions shall be taken if masonry is erected when the
ambient air tenperature is nore than 99 degrees F in the shade and the
relative humdity is less than 50 percent. Al masonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 4 feet
ahead of nmasonry; masonry units shall be set within one m nute of

spreading nortar; and after erection, masonry shall be protected from

di rect exposure to wind and sun for 48 hours.

3.1.2 Col d Weat her Install ation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenmperature falls bel ow 40 degrees F, a witten statenent of proposed cold
weat her construction procedures shall be subnmitted for approval. The

foll owi ng precautions shall be taken during all cold weather erection.

3.1.2.1 Preparation

Ice or snow formed on the nmasonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the nasonry
is dry to the touch. Sections of masonry deenmed frozen and damaged shal

be rempoved before continuing construction of those sections.

a. Air Tenperature 40 to 32 Degrees F. Sand or mxing water shall be
heated to produce nortar tenperatures between 40 and 120 degrees F.

b. Air Tenperature 32 to 25 Degrees F. Sand and m xi ng water shal
be heated to produce nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be nmaintained
above freezing.
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c. Air Tenmperature 25 to 20 Degrees F. Sand and m xi ng wat er shal
be heated to provide nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be nmaintained
above freezing. Sources of heat shall be used on both sides of
wal I s under construction. W ndbreaks shall be enpl oyed when w nd
is in excess of 15 nph

d. Air Tenmperature 20 Degrees F and bel ow. Sand and ni xi ng wat er
shal |l be heated to provide nortar tenperatures between 40 and 120
degrees F. Enclosure and auxiliary heat shall be provided to
mai ntain air tenperature above 32 degrees F. Tenperature of units
when | aid shall not be |ess than 20 degrees F.

.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On

a. Mean daily air tenperature 40 to 32 degrees F. Masonry shall be
protected fromrain or snow for 24 hours by covering with
weat her -resi stive nenbrane.

b. Mean daily air tenmperature 32 to 25 degrees F. Masonry shall be
conpl etely covered with weather-resi stant nenbrane for 24 hours.

c. Mean Daily Air Tenperature 25 to 20 degrees F. Masonry shall be
conpletely covered with insulating blankets or equally protected
for 24 hours.

d. Mean Daily Tenperature 20 degrees F and Bel ow. Masonry
tenperature shall be maintained above 32 degrees F for 24 hours by
encl osure and suppl enentary heat, by electric heating blankets,
infrared heat |anps, or other approved nethods.

2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Each unit shall be
adjusted to its final position while nortar is still soft and plastic.
Units that have been disturbed after the nortar has stiffened shall be
renoved, cleaned, and relaid with fresh nortar. Air spaces, cavities,
chases, expansion joints, and spaces to be grouted shall be kept free from
nortar and other debris. Units used in exposed masonry surfaces shall be
sel ected fromthose having the | east anpbunt of chi pped edges or other

i nperfections detracting fromthe appearance of the finished work.

Vertical joints shall be kept plunb. Units being laid and surfaces to
receive units shall be free of water filmand frost. Solid units shall be
laid in a nonfurrowed full bed of nortar. Mortar for veneer wythes shal
be bevel ed and sl oped toward the center of the wthe fromthe cavity side.
Units shall be shoved into place so that the vertical joints are tight.
Vertical joints of brick and the vertical face shells of concrete nasonry
units, except where indicated at control, expansion, and isolation joints,
shall be conpletely filled with nortar. Mortar will be pernmitted to
protrude up to 1/2 inch into the space or cells to be grouted. Means shal
be provided to prevent nortar fromdropping into the space bel ow.

2.1 Surface Preparation

Surfaces upon which masonry is placed shall be cleaned of |aitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at |east 1/8 inch.
Sandbl asting shall be used, if necessary, to renpve |laitance from pores and
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to expose the aggregate.
. 2.2 Forns and Shores

Fornms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and
sufficiently tight to prevent |eakage of nortar and grout. Supporting
fornms and shores shall not be renobved in | ess than 10 days.

. 2.3 Concrete Masonry Units

Units in starting courses on footings, lintels, and bond beans, and where
cells are to be filled with grout shall be full bedded in nortar under both
face shells and webs. Qher units shall be full bedded under both face
shells. Head joints shall be filled solidly with nortar for a distance in
fromthe face of the unit not |ess than the thickness of the face shell
Janb units shall be of the shapes and sizes to conformwith wall units.
Solid units may be incorporated in the masonry work where necessary to fil
out at corners, gable slopes, and el sewhere as approved. Walls and
partitions shall be adequately reinforced for support of wall-hung plunbing
fixtures when chair carriers are not specified.

. 2.4 Clay or Shale Brick Units

Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherw se
indicated. Ml ded brick shall be laid with the frog side down. Brick that
is cored, recessed, or has other deformations nay be used in sills, treads,
sol di er courses, except where deformations will be exposed to view.

.2.4.1 Wetting of Units
Wetting of clay or shale brick units having an initial rate of absorption
of nmore than 1 gram per minute per square inch of bed surface shall be in
conformance with ASTM C 67. The nethod of wetting shall ensure that each
unit is nearly saturated but surface dry when | aid.
.2.4.2 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar.
.2.5 Tol er ances
Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
noted otherwi se. Masonry shall be laid within the follow ng tol erances
(plus or mnus unless otherw se noted):

TABLE ||

TOLERANCES

Variation fromthe plunb in the Iines
and surfaces of walls and arises

In adj acent masonry units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/8 inch
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TOLERANCES
In 40 feet or nore 1/2 inch

Variations fromthe plunmb for external corners,
expansi on joints, and other conspicuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variations fromthe | evel for exposed lintels,

sills, parapets, horizontal grooves, and ot her

conspi cuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch
Variations fromhorizontal |ines

In 10 feet 1/4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/ 2 inch
Variations in thickness of walls

M nus 1/4 inch
Pl us 1/ 2 inch

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to accombdate the
work of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units nay be wet or dry cut. Wet cut units, before
bei ng placed in the work, shall be dried to the sanme surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be made carefully so that wall

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 12 inches wi de for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.7 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizontal
joints shall be tooled |last. Joints shall be brushed to renove all |oose

and excess nortar. Mrtar joints shall be finished as follows:

3.2.7.1 Fl ush Joints
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Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be made by cutting
off the nmortar flush with the face of the wall. Joints in unparged masonry
wal | s bel ow grade shall be pointed tight.

.2.7.2 Tool ed Joints

Joints in exposed exterior and interior masonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is made al ong the edges of
the unit. Tooling shall be perforned so that the nortar is conpressed and
the joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true nortar joint.

.2.7.3 Door and W ndow Frane Joints

On the exposed interior side of exterior frames, joints between franes and
abutting nasonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior franes, joints between frames and abutting
masonry walls shall be raked to a depth of 3/8 inch.

.2.8 Joint Wdths

Joint widths shall be as follows:

.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints.
.2.8.2 Brick

Brick joint widths shall be the difference between the actual and noni na
di mensions of the brick in either height or length. Brick expansion joint
wi dt hs shall be as shown.

.2.9 Enbedded |t ens

Spaces around built-in items shall be filled with nortar. Openings around
flush-nmount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the nasonry work
progresses. Anchors, ties and joint reinforcenent shall be fully enbedded
inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

.2.10 Unfi ni shed Wor k

Unfi ni shed work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor k.

.2.11 Masonry Wall Intersections
Each course shall be nasonry bonded at corners and el sewhere as shown.
Masonry wal ls shall be anchored or tied together at corners and

intersections with bond beam rei nforcenent and prefabricated corner or tee
pi eces of joint reinforcenent as shown.
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3.2.12 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
nenbers shall be filled as indicated or approved. Were suspended ceilings
on both sides of partitions are indicated, the partitions other than those
shown to be continuous may be stopped approximately 4 inches above the
ceiling level. An isolation joint shall be placed in the intersection
between partitions and structural or exterior walls as shown. Cells within
vertical plane of ties shall be filled solid with grout for full height of
partition or solid masonry units nay be used. Interior partitions having
masonry walls over 4 inches thick shall be tied together with joint
reinforcement. Partitions containing joint reinforcement shall be provided
with prefabricated pieces at corners and intersections or partitions.

3.3 ANCHCORED VENEER CONSTRUCTI ON

The i nner and outer wythes shall be conpletely separated by a continuous

ai rspace as shown on the drawi ngs. The brick facing shall be anchored or
tied to the backup wthe with wall ties at a nmaxi mum spaci ng of 16 inches
on center vertically and 24 inches on center horizontally. Wall ties shal
be spaced not over 24 inches on centers horizontally, in courses not over
16 inches apart vertically, staggered in alternate courses. Ties shall be
laid not closer than 5/8 inch to either nmasonry face. Wen both wthes are
not brought up together, through-wall flashings shall be protected from
damage until they are fully enclosed in the wall. The airspace between the
wyt hes shall be kept clear and free of nortar droppings by tenporary wood
strips laid on the wall ties and carefully lifted out before placing the
next row of ties. A coarse gravel or drainage material shall be placed
behind the weep holes in the cavity to a m nimum depth of 4 inches of
coarse aggregate or 10 inches of drainage material to keep nmortar droppings
from pluggi ng the weep hol es.

3.4  WEEP HOLES

Weep hol es shall be provided not nore than 24 inches on centers in nortar
joints of the exterior wthe above wall flashing, over foundations, bond
beans, and any other horizontal interruptions of the cavity. Wep hol es
shal | be constructed using weep hole ventilators. O her approved nethods
may be used for providing weep holes. Wep holes shall be kept free of
nortar and ot her obstructions.

3.5 MORTAR

Mortar shall be mixed in a mechanically operated nortar mixer for at |east
3 mnutes, but not nore than 5 mnutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately measured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient amount to provide a workabl e
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of |oss of water through evaporation
shal |l be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after m xing shall be discarded.

3.6 REI NFORCI NG STEEL

Rei nforcenent shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which nmight destroy or reduce its bond prior to
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pl acing grout. Bars wth kinks or bends not shown on the draw ngs shal
not be used. Reinforcenent shall be placed prior to grouting. Unless
otherw se indicated, vertical wall reinforcement shall extend to within 2
inches of tops of walls.

.6.1 Posi tioni ng Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndi cated on the drawi ngs. A m nimum cl earance of 1/2 inch shall be

mai nt ai ned between the bars and masonry units. M ninum cl earance between
paral l el bars shall be one dianeter of the reinforcenment. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internediate intervals of not nore than 192

di ameters of the reinforcenent.

.6.2 Splices

Bars shall be | apped a m ni num of 48 dianeters of the reinforcenent.
Wel ded or mechani cal connections shall devel op at | east 125 percent of the
specified yield strength of the reinforcenment.

.7 JO NT REI NFORCEMENT

Joint reinforcement shall be installed at 16 inches on center or as

i ndi cated. Reinforcenment shall be | apped not |ess than 6 inches.
Prefabricated sections shall be installed at corners and wall
intersections. The longitudinal wires of joint reinforcenent shall be

pl aced to provide not |less than 5/8 inch cover to either face of the unit.

. 8 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nechani cal fixtures, voids at door and wi ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openi ngs. Portions of walls bel ow grade, lintels, and bond beans shall be
filled solid with grout. Units other than open end units nmay require
grouting each course to preclude voids in the units. Gout not in place
within 1-1/2 hours after water is first added to the batch shall be

di scarded. Sufficient tinme shall be allowed between grout lifts to preclude
di spl acenment or cracking of face shells of nasonry units. |f blowouts,
flowouts, msalignnment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

.8.1 Hori zontal Grout Barriers

Grout barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

.8.2 Grout Hol es and C eanouts

.8.2.1 G out Hol es

Grouting holes shall be provided in in-place overhead construction. Holes
shal |l be | ocated over vertical reinforcing bars or as required to
facilitate grout fill in bond beans. Additional openings spaced not nore

than 16 inches on centers shall be provided where grouting of all hollow
unit masonry is indicated. Openings shall not be less than 4 inches in
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di ameter or 3 by 4 inches in horizontal dinensions. Upon conpletion of
grouting operations, grouting holes shall be plugged and finished to match
surroundi ng surfaces.

.8.2.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout holes shall be provided at the bottom of every pour in cores
containing vertical reinforcement when the height of the grout pour exceeds
5 feet. \Where all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. deanout holes shall be provided at a nmaxi mum
spaci ng of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for more than 4 hours. Ceanouts shall not be less than 3 by 4 inch

openi ngs cut fromone face shell. Mnufacturer's standard cutout units may
be used at the Contractor's option. Ceanout holes shall not be closed
until masonry work, reinforcenent, and final cleaning of the grout spaces
have been conpl eted and i nspected. For walls which will be exposed to

vi ew, cleanout hol es shall be closed in an approved manner to match
surroundi ng masonry.

.8.3 Grouti ng Equi pnent
.8.3.1 G out Punps

Punpi ng t hrough al um numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping,
waste materials and debris shall be renmoved fromthe equi pnent, and

di sposed of outside the masonry.

.8.3.2 Vi brators

Internal vibrators shall mmintain a speed of not |ess than 5,000 inpul ses
per m nute when subrerged in the grout. At |east one spare vibrator shal
be maintained at the site at all tinmes. Vibrators shall be applied at

uni formy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be Iimted to tine necessary to
produce satisfactory consolidation w thout causing segregation.

.8.4 G out Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danmp weather. G out shall not be placed in hollow unit nasonry unti
nortar joints have set for at |east 24 hours. G out shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces without segregation of the aggregates. Vibrators shall not be
inserted into |l ower pours that are in a sem-solidified state. The hei ght
of grout pours and type of grout used shall be limted by the di nensions of
grout spaces as indicated in Table Il1l. Lowlift grout nethods may be used
on pours up to and including 5 feet in height. H gh-lift grout nethods
shal | be used on pours exceeding 5 feet in height.

.8.4.1 Low Li ft Met hod

Grout shall be placed at a rate that will not cause displacenment of the
masonry due to hydrostatic pressure of the grout. Mortar protruding nore
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than 1/2 inch into the grout space shall be removed before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by mechani cal vibration or by puddling. Gout pours over 12
inches in height shall be consolidated by nechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and
settlenent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
tothe limtations of Table II1I.

.8.4.2 High-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Mortar protruding nore than 1/4 inch into the
grout space shall be renmoved by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and enbedded connecti ons
shall be rigidly held in position before grouting is started. CMJ units
shall not be pre-wetted. Gout, fromthe mxer to the point of deposit in
the grout space shall be placed as rapidly as practical by punping and

pl aci ng met hods which will prevent segregation of the nmix and cause a

m ni mum of grout splatter on reinforcing and masonry surfaces not being

i medi ately encased in the grout lift. The individual lifts of grout shal
be limted to 4 feet in height. The first lift of grout shall be placed to
a uniform height within the pour section and vibrated thoroughly to fil

all voids. This first vibration shall follow imediately behind the
pouring of the grout using an approved mechanical vibrator. After a

wai ting period sufficient to pernmit the grout to becone plastic, but before
it has taken any set, the succeeding lift shall be poured and vibrated 12
to 18 inches into the preceding Iift. |[If the placing of the succeeding
lift is going to be delayed beyond the period of workability of the
preceding, each lift shall be reconsolidated by reworking with a second

vi brator as soon as the grout has taken its settlenent shrinkage. The

wai ting, pouring, and reconsolidation steps shall be repeated until the top
of the pour is reached. The top Iift shall be reconsolidated after the
required waiting period. The high-lift grouting of any section of wall

bet ween vertical grout barriers shall be conpleted to the top of a pour in
one working day unless a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. High-lift grout shal
be used subject to the limtations in Table I11.

TABLE 111
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS CGROUT SPACE DI MENSI ONS

M ni mum D mensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
Grout Pour
Hei ght Grout Grouting Mul tiwyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
1 Fi ne Low Lift 3/ 4 1-1/2 x 2
5 Fi ne Low Lift 2 2 x 3
8 Fi ne Hi gh Lift 2 2 x 3
12 Fi ne H gh Lift 2-1/2 2-1/2 x 3
24 Fi ne Hi gh Lift 3 3 x 3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
5 Coar se Low Lift 2 2-1/2 x 3
8 Coar se Hi gh Lift 2 3 x 3
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TABLE 11
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENS| ONS

M ni rum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
G out Pour
Hei ght Gr out Grouting Mul tiwyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
12 Coar se H gh Lift 2-1/2 3 x 3
24 Coar se Hi gh Lift 3 3 x 4
Not es:

(1) The actual grout space or cell dinension nust be larger than the
sum of the follow ng itens:
a) The required mni nrum di mensions of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the dianeters of the horizontal
reinforcing bars within a cross section of the grout space or cell

(2) The mininmum di mensions of the total clear areas shall be nmade up
of one or nore open areas, with at | east one area being 3/4 inch
or greater in wdth.

(3) For grouting spaces between nmasonry wyt hes.

(4) Where only cells of hollow nmasonry units containing reinforcenent
are grouted, the nmaxi mum hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

.9 BOND BEANS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcenment shall be continuous, including
around corners, except through control joints or expansion joints, unless
otherw se indicated on the drawi ngs. Were splices are required for
continuity, reinforcenment shall be | apped 48 bar dianeters. A m ninmm

cl earance of 1/2 inch shall be maintained between reinforcement and
interior faces of units.

.10 CONTROL JA NTS

Control joints shall be provided as indicated and shall be constructed by
usi ng special control-joint units or sash janb units with control joint key
in accordance with the details shown on the drawings. Sash janb units
shall have a 3/4 by 3/4 inch groove near the center at end of each unit.
The vertical nortar joint at control joint |ocations shall be continuous,

i ncluding through all bond beans. This shall be acconplished by utilizing
hal f bl ocks in alternating courses on each side of the joint. The contro
joint key shall be interrupted in courses containing continuous bond beam
steel. In single wthe exterior masonry walls, the exterior control joints
shall be raked to a depth of 3/4 inch; backer rod and seal ant shall be
installed in accordance with Section 07900 JO NT SEALI NG  Exposed interior
control joints shall be raked to a depth of 1/4 inch. Conceal ed contro
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joints shall be flush cut.
11 BRI CK EXPANSI ON JO NTS

Bri ck expansion joints shall be provided and constructed as shown on the
drawi ngs. Joints shall be kept free of nortar and other debris.

.12 LI NTELS
.12.1 Masonry Lintels

Masonry lintels shall be constructed with Iintel units filled solid with
grout in all courses and reinforced with a m ninmumof two No. 4 bars in the
bott om course unl ess otherw se indicated on the drawi ngs. Linte

rei nforcenent shall extend beyond each side of masonry opening 40 bar
dianeters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 i nch above
the bottominside surface of the lintel unit.

.13 CAPS AND COPI NGS

Caps and copings shall be set in a full bed of nortar with faces plunb and
true.

.14  ANCHORAGE TO STRUCTURAL STEEL
.14.1 Anchorage to Structural Stee

Masonry shall be anchored to vertical structural steel framng with
adj ustabl e steel wire anchors spaced not over 16 inches on centers
vertically, and if applicable, not over 24 inches on centers horizontally.

.15 I NSULATI ON

Anchored veneer walls shall be insulated, where shown, by installing
board-type insulation on the cavity side of the inner wthe. Board type
insul ation shall be applied directly to the masonry or thru-wall flashing
wi th adhesive. |Insulation shall be neatly fitted between obstructions

wi thout inpaling of insulation on ties or anchors. The insulation shal
be applied in parallel courses with vertical joints breaking mdway over
the course bel ow and shall be applied in noderate contact wi th adjoining
units without forcing, and shall be cut to fit neatly against adjoining
surfaces. Foaminsul ation shall be installed in ungrouted cores of hollow
concrete masonry units where indicated on the drawings in accordance with
the manufacturer's instructions.

.16 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nmortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before

conpl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Masonry
surfaces shall not be cleaned, other than renpbving excess surface nortar,
until nmortar in joints has hardened. Masonry surfaces shall be |eft clean,
free of nortar daubs, dirt, stain, and discoloration, including scumfrom
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cleaning operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

.16.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be
dry-brushed at the end of each day's work and after any required pointing,
using stiff-fiber bristled brushes.

.16.2 Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cleaned as necessary
to obtain surfaces free of stain, dirt, nortar and grout daubs,

ef fl orescence, and discol oration or scumfrom cl eani ng operations. After
cl eaning, the sanple panel of simlar material shall be exanined for

discoloration or stain as a result of cleaning. |If the sanple panel is
di scol ored or stained, the nethod of cleaning shall be changed to assure
that the masonry surfaces in the structure will not be adversely affected.

The exposed masonry surfaces shall be water-soaked and then cleaned with a
solution proportioned 1/2 cup trisodi um phosphate and 1/2 cup | aundry
detergent to one gallon of water or cleaned with a proprietary masonry

cl eaning agent specifically recomended for the color and texture by the
clay products nmanufacturer. The solution shall be applied with stiff fiber
brushes, followed i mediately by thorough rinsing with clean water.
Proprietary cleaning agents shall be used in conformance with the cl eaning
product manufacturer's printed recomendati ons. Efflorescence shall be
renoved in conformance with the brick manufacturer's recomrendati ons.

.17 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal

be covered wi th nonstaining waterproof covering or nenbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a mnimmof 2 feet down on each side of the
wal | and shall be held securely in place. Before starting or resunming, top
surface of masonry in place shall be cleaned of |oose nortar and foreign
mat eri al .

.18  TEST REPORTS

.18.1 Field Testing of Mortar

At | east three specinmens of nortar shall be taken each day. A |ayer of
nortar 1/2 to 5/8 inch thick shall be spread on the masonry units and
allowed to stand for one mnute. The specinens shall then be prepared and
tested for conpressive strength in accordance with ASTM C 780.

.18.2 Field Testing of G out

Field sanpling and testing of grout shall be in accordance with the
appl i cabl e provisions of ASTM C 1019. A mninum of three specinmens of
grout per day shall be sanpled and tested. Each specinmen shall have a

m nimum ul ti mate conpressive strength of 2000 psi at 28 days.

.18.3 Ef f| orescence Test

Brick which will be exposed to weathering shall be tested for

ef fl orescence. Tests shall be schedul ed far enough in advance of starting
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masonry work to permit retesting if necessary. Sanpling and testing shal
conformto the applicable provisions of ASTM C 67. Units neeting the
definition of "effloresced" will be subject to rejection.

-- End of Section --
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SECTI ON 05500

M SCELLANEQUS METAL
01/ 02

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSQOCI ATI ON (AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Al4.3 (1992) Ladders - Fixed - Safety
Requi rement s

ANSI MH28.1 (1982) Design, Testing, Uilization, and
Application of Industrial G ade Stee
Shel vi ng

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 283/ A 283M (2000) Low and Internediate Tensile
Strength Carbon Steel Plates

ASTM A 36/ A 36M (2000a) Carbon Structural Stee

ASTM A 467/ A 467M (1998) Machine and Coil Chain

ASTM A 475 (1998) Zinc-Coated Steel Wre Strand

ASTM A 500 (1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,

Zi nc- Coat ed, Wl ded and Seanl ess
ASTM A 569/ A 569M (1998) Steel Carbon (0.15 Maxi num
Percent), Hot-Rolled Sheet and Strip
Commercial Quality
ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
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(Gal vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) CGeneral Requirenments for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM B 221 (2000) Al umi num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 221M (2000) Al unmi num and Al unmi num Al | oy

Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM B 26/ B 26M (1999) Al umi num Al |l oy Sand Casti ngs

ASTM B 429 (2000) Al umi num Al |l oy Extruded Structural
Pi pe and Tube

ASTM D 2047 (1999) Static Coefficient of Friction of
Pol i sh- Coat ed Fl oor Surfaces as Measured
by the Janes Machi ne

ASTM E 814 (2000) Fire Tests of Through-Penetration
Fire Stops
ASTM F 1267 (1991; R 1997) Metal, Expanded, Steel

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1998) M ni num Desi gn Loads for Buil di ngs
and Ot her Structures

AMERI CAN VELDI NG SOCI ETY ( AVWB)

AWS D1.1 (2000) Structural Wl ding Code - Steel
NATI ONAL ASSCCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531 (1994) Metal Bar Grating Manual

NAAMM MBG 532 (1994) Heavy Duty Metal Bar Grating Manual
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 10 (1998; Errata 10-98-1) Portable Fire
Exti ngui shers

NFPA 211 (2000) Chi nmeys, Fireplaces, Vents, and
Solid Fuel - Burni ng Appliances

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-344 (Rev B) Lacquer, Cear doss, Exterior,
Interior

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
M scel | aneous Metal Itens; G DO

Detail drawi ngs indicating material thickness, type, grade, and
cl ass; dinensions; and construction details. Draw ngs shal
i nclude catal og cuts, erection details, manufacturer's descriptive
data and installation instructions, and tenplates. Detai
drawi ngs shall be submitted for all specified itens.

.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurenents and shall take all field
neasurenents necessary before fabrication. WlIlding to or on structura
steel shall be in accordance with AWs D1.1. |Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. @Glvanizing shall be in accordance with ASTM
A 123/ A 123M ASTM A 653/ A 653M or ASTM A 924/ A 924M as applicable.
Exposed fastenings shall be conpatible naterials, shall generally match in
color and finish, and shall harnonize with the material to which fastenings
are applied. MWMaterials and parts necessary to conplete each item even

t hough such work is not definitely shown or specified, shall be included.
Poor matching of holes for fasteners shall be cause for rejection.
Fast eni ngs shall be conceal ed where practicable. Thickness of netal and
details of assenbly and supports shall provide strength and stiffness.
Joints exposed to the weather shall be forned to exclude water.

.4 DI SSI M LAR MATERI ALS

Wiere dissinmilar netals are in contact, or where aluminumis in contact
with concrete, nortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

.5 WORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is permtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snooth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
Wiere tight fits are required, joints shall be mlled. Corner joints shal
be coped or mtered, well formed, and in true alignnent. Wrk shall be
accurately set to established lines and el evations and securely fastened in
place. Installation shall be in accordance with nmanufacturer's
installation instructions and approved draw ngs, cuts, and details.

.6 ANCHORAGE
Anchor age shall be provided where necessary for fastening m scell aneous

netal itenms securely in place. Anchorage not otherw se specified or
i ndi cated shall include slotted inserts made to engage with the anchors,
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expansi on shi el ds, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for masonry; and machine and carriage bolts
for steel.

T ALUM NUM FI NI SHES

Unl ess ot herwi se specified, alum numitens shall have an anodi zed finish.
The t hi ckness of the coating shall be not |ess than that specified for
protective and decorative type finishes for itenms used in interior

| ocations or architectural Class | type finish for itens used in exterior
| ocations in AA DAF-45. |Itens to be anodi zed shall receive a polished
satin finish.

. 8 SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless

ot herw se specified. Surfaces of itenms to be enbedded in concrete shal

not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recomendati ons or as specified.

PART 2 PRODUCTS

2.

2.

1  ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherw se indicated. Franes
for access doors shall be fabricated of not |lighter than 16 gauge stee

with welded joints and finished with anchorage for securing into
construction. Access doors shall be a mininmumof 14 by 20 inches and of

not lighter than 14 gauge steel, with stiffened edges, conplete with
attachments. Access doors shall be hinged to frame and provided with a
flush face, screw driver operated |latch. Exposed netal surfaces shall have
a factory applied baked enanel finish.

.2 BOLLARDS

Bol | ards shall be heavy duty steel pipe conforming to ASTM A 53/ A 53M Type
E or S, weight STD, with gal vani zed finish. Bollards shall receive a field
applied paint finish in accordance with Section 09900 PAINTS AND CQATI NGS

.3 DOWNSPOUT BOOTS

Downspout boots shall be cast iron with receiving bells sized to fit
downspout s.

.4 FLOOR GRATI NG

Carbon steel grating fabricated from ASTM A 569/ A 569M steel shall be
designed in accordance with NAAMM MBG 531. Edges shall be banded with bars
1/4 inch less in height than bearing bars for grating sizes above 3/4 inch.

Bandi ng bars shall be flush with the top of bearing grating. Floor
grating shall be gal vani zed after fabrication

.5 LADDERS

Ladders shall be gal vani zed steel or alumnum fixed rail type in
accordance with ANSI Al4. 3.

6 M SCELLANECQUS

SECTI ON 05500 Page 4



Amendnent No. 0003
RFP DACA61- 02- R- 0003

M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, mscellaneous nountings, and
franes, shall be provided to conplete the work.

T ROLL- UP FLOOR MATS

Rol I -up mats and frames shall be of al um num construction with corrugated
vinyl surface. Roll-up mats shall be for use in recessed areas.
Construction details of recessed areas shall be shown on the draw ngs.

Al um num surfaces shall have a cl ear anodized finish.

. 8 ROCF HATCH

Roof hatch shall be of gal vani zed steel not |ess than 14 gauge, with 3 inch
beaded fl ange wel ded and ground at corners. Hatch shall be sized to
provide m ni mum cl ear opening of 37 by 30 inches. Cover and curb shall be
insulated with 1 inch thick rigid insulation covered and protected by

gal vani zed steel liner not |ess than 26 gauge. The curb shall be equi pped
with an integral metal cap flashing of the sane gauge and netal as the
curb, full welded and ground at corners for weathertightness. Hatch shal
be compl etely assenbl ed with heavy hinges, conpression spring operators
encl osed in tel escopic tubes, positive snap latch with turn handles on

i nsi de and neoprene draft seal. Fasteners shall be provided for padl ocking
on the inside. The cover shall be equipped with an automatic hol d-open arm
complete with handle to permit one hand rel ease. Exposed surfaces of hatch
and curb shall receive a field applied paint finish in accordance with
Secti on 09900 PAINTS AND COATI NGS

.9 SAFETY CHAI NS

Saf ety chains shall be gal vani zed wel ded steel, proof coil chain tested in
accordance with ASTM A 467/ A 467M Cass CS. Safety chains shall be
straight link style, 3/16 inch diameter, mninmum 12 |links per foot and with
bolt type snap hooks on each end. Eye bolts for attachnment of chains shal
be gal vani zed 3/8 inch bolt with 3/4 inch eye, anchored as indicated. Two
chai ns shall be furnished for each guarded opening. Posts shall be
fabricated from2 inch nom nal size galvanized steel pipe conformng to
ASTM A 53/ A 53A

.10 FOLDI NG STAI RWAY

Fol di ng stairway shall be the produce of a conpany regularily engaged in
the manufacture of folding stairways. Stairway shall be alum numwth
handrail, 5 inch x 2 inch x 3/16 inch thick stringers, and 5-3/16 inch w de
non-skid serrated treads having a 9-1/2 inch riser height. Stairs shall be
attached by continuous piano hinge to an 1/8 inch thick by 5 inch high

gal vani zed steel box frane. Rough opening dinensions for nounting of box
frame shall be approximately 30 inches by 64 inches. Unit shall be
designed and tested to support a mni num 400 pound | oad, and shall be
doubl e spring operated. When in the folded position, unit shall be housed
in the steel box and concealed fromview by an 1/8 inch thick al um num
door. Al hardware shall be gal vanized steel. Unit shall be custom
fabricated for the required floor to fl oor height indicated on the draw ngs.

11 LOCKERS

Lockers shall be standard steel |ockers as manufactured by Penco Products,
Inc. of Gaks, Pennsylvania, or approved equal. Al major parts shall be
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made of cold rolled steel, free of inperfections and capable of receiving a
hi gh grade enanel finish. Each |ocker shall have an individual door and
frame, except double tier |ockers shall have two doors and frames, and

i ndi vidual top, bottom back, and shelves with conmon internediate uprights
separating conpartnents. Lockers shall be fabricated square, rigid, and

wi thout warp. Doors shall be flat and free of distortion. Single tier

| ockers shall be 24 inches wide by 24 inches deep by 72 inches high.

Doubl e tier lockers shall be 12 inches wi de by 15 inches deep by 72 inches
high. Al trimand accessories such as sloping tops shall be provided for
a conplete installation.

11,1 Locker Body

Bolt spacing in | ocker body construction shall not exceed 9 inches on
center. Tops and bottoms shall have three sides formed at 90 degrees and
the front offset formed to be flush with the horizontal frame menber

Shel ves shall have sides forned to 90 degrees, the front edge shall have a
second bend. Backs of single tier |ockers shall be 18 gauge; all other
body parts shall be 16 gauge. Al body parts of double tier |ockers shal
be 24 gauge. Bolts and nuts shall be zinc plated.

11,2 Door Franes

Door franmes shall be 16 gauge formed into channel shapes. Vertical nenbers
shal | have an additional flange to provide a continuous door strike. Cross
frame nenbers shall be 16 gauge channel shapes, including internediate
cross frane on double tier |ockers, welded to vertical framng to ensure a
square and rigid assenbly.

.11.3 Door s

Single tier |ocker doors shall be formed froma single piece 14 gauge
steel. Double tier |ocker doors shall be formed froma single piece of 16
gauge steel. Formations for all |ocker doors shall consist of a ful
channel shape on the lock side to fully conceal the |Iock bar, channe
formati on on the hinge side, and right angle formati ons across the top and
bottom Hi nges shall be 0.074 inch thick, 2 inches high, double spun, ful
| oop, tight pin, 5 knuckle type securely welded to the frame and riveted to
the inside of the door flange. Single tier |ockers shall have three

hi nges; double tier |ockers shall have two hinges for each door. A
pol i shed al um num nunber plate with black nunbers not |ess than 3/8 inch
hi gh shall be attached to each door with two blind rivets. Lockers shal
be nunbered in consecutive order starting with "1".

.11. 4 Handl es
.11.4.1 Single Tier Lockers

Handl es shall be recessed in the door and be finger lift control. A 20
gauge drawn pocket shall be brushed stainless steel securely fastened to
the door with two tabs plus a positive tanper resistant decorative
fastener. The pocket shall be of sufficient depth to accommpdate a

conbi nation | ock, which shall be provided, and prevent it from protruding
beyond the face of the door. The lifting piece shall be 14 gauge forned
steel, attached to the | atching channel with one conceal ed retaining |ug
and one rivet assuring a positive two point connection.

2.11. 4.2 Doubl e Tier Lockers
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Handl es shall consist of zinc alloy die-cast case and handle. Handle shal
pull out to nove up a latch bar and open the door in one notion. A padl ock
eye for use with a 9/32 inch dianeter padl ock shackle shall be an integra
part of the handle. Attachnment to the |latch bar shall be tanper-proof and
conceal ed inside the door. The case shall be kick proof type, shielding
the novabl e parts and providing a padl ock strike to prevent scratching and
marring the door. One Master Lock Company of W I waukee, W, product no.
1525 conbi nation | ock, or approved equal, shall be provided for each | ocker
handl e. Locks shall have stainless steel outer case, hardened stee
shackl e, and standard bl ack dial.

.11.5 Lat chi ng

Single tier |ocker doors shall have the latch clip engage the door frane at
three points and each door of double tier |ockers shall have the latch clip
engage the door franme at two points. Locking device to be positive,
automati c type, whereby the | ocker door nmay be | ocked when open, then

cl osed without unlocking. One rubber silencer shall be firnmy secured in
the frame at each heavy gauge | atch hook. Latch clips shall be gl ass
filled nylon and shall hold doors shut by engaging the | atch hooks. The

| atch channel assenbly shall be quieted by the use of nylon glides to
reduce noi se.

.11.6 Interior Equi prent

Each | ocker conpartment shall have one hat/book shelf and one doubl e prong
back hook. Hooks shall be made of zinc plated steel, forned with bal
points, and attached with two bolts or rivets.

11,7 Ventil ation

Single tier |ocker sides and doors shall be perforated w th di anond-shaped
openings 3/4 inch wide by 1-1/2 inches high in a pattern to insure nmaximm
ventilation and maintain structural strength. Double tier |ockers shal
have two sets of |ouvers in each door, one near the top and the ot her near
the bottom of each door.

.11.8 Fi ni sh

Al'l steel surfaces shall be cleaned and phosphati zed and receive an
electrostatically applied, baked on enanel factory finish. Color for
single tier |ockers shall be Penco No. 710 sage brush yell ow and col or for
doubl e tier |ockers shall be Penco No. 021 gray ash.

.12 BENCHES

Steel pedestals for benches shall consist of nmininmum1-1/4 inch O D. tubing
with 10 gauge flanges wel ded to each end, and shall have a baked enanel
factory finish. Bench seats shall be fabricated fromsolid high-density
pol yet hyl ene as specified for toilet enclosures in Section 10160 TO LET
PARTI TIONS. Col ors shall be as selected by the Contracting Oficer. Seats
shal | be attached to pedestal s using corrosion-resistant screws.

.13 FI RE EXTI NGUI SHER CABI NETS

Cabinets to be located in fire-rated walls shall be fire-rated type,
fabricated in accordance with ASTM E 814, and shall be listed by an
approved testing agency for 1- and 2-hour conbustible and non-conbusti bl e
wal | systems. The testing agency's seal shall be affixed to each
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fire-rated cabinet. Cabinets shall be of the recessed type suitable for 10
pound extingui shers. Box and trimshall be of heavy gage rolled steel.

Door shall be arigid frame with full length piano type hinge and doubl e
strength (DSA) gl ass panel. Door and panel shall have the manufacturer's
standard white baked enanel finish inside and out.

2.14 GATES

Gates shall be factory fabricated from ASTM B 221, All oy 6063-T52 al um num
bars and shapes as shown on the drawings. Al joints shall be continously
wel ded all around and ground snmooth. Gates shall have a col or anodi zed
finish.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Al itenms shall be installed at the | ocations shown and according to the
manuf acturer's recomendations. Itens |listed bel ow require additiona
procedures as specified.

3.2 REMOVABLE ACCESS PANELS

A renpvabl e access panel not |ess than 12 by 12 inches shall be installed
directly bel ow each valve, flow indicator, danper, or air splitter that is
| ocated above the ceiling, other than an acoustical ceiling, and that would
ot herwi se not be accessi bl e.

3.3 | NSTALLATI ON OF BOLLARDS

Bol | ards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
specified in Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE.

3.4 | NSTALLATI ON OF DOWNSPOUT BOOTS

Downspout s shall be secured to building through integral lips with
appropriate fasteners.

3.5 RECESSED FLOOR MATS

Contractor shall verify field neasurenments prior to releasing materials for
fabrication by the manufacturer. A mat frame shall be used to ensure
recess accuracy in size, shape and depth. Drain pit shall be forned by

bl ocki ng out concrete when franes are installed. Pit shall be danmpproofed
after concrete has set. Franmes shall be assenbl ed onsite and installed so
that upper edge will be level with finished floor surface. A cenent base
shal | be screeded inside the mat recess frane area using the edge provided
by the frame as a guide. The frane shall be anchored into the cement with
anchor pins a mnimum of 24 inches on centers.

3.6 MOUNTI NG OF SAFETY CHAI NS
Posts shall be installed by neans of base plates bolted to structural steel
framework. Safety chains shall be nounted to posts 3 feet 6 inches and 2

f eet above the fl oor.

3.7 | NSTALLATI ON OF LOCKERS AND BENCHES

SECTI ON 05500 Page 8



Amendnent No. 0003
RFP DACA61- 02- R- 0003

Lockers and benches shall be installed to floor using corrosion-resistant
expansi on shields and bolts.

. 8 | NSTALLATI ON OF FI RE EXTI NGUI SHER CABI NETS

Metal fire extinguisher cabinets shall be furnished and installed in
accordance with NFPA 10 where shown on the draw ngs or specified.

.9  GATES

Gates shall be installed as indicated on the draw ngs using hinges
specified in Section 08710 DOOR HARDWARE attached to gal vani zed stee
pl ates anchored in masonry wal |l s.

-- End of Section --
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SECTI ON 06410

LAM NATE CLAD ARCH TECTURAL CASEWORK
11/01

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Al161.2 (1998) Decorative Lam nate Countertops,
Performance Standards for Fabricated High
Pressure

ANSI A208.1 (1999) Particl eboard Mat Forned Wods

ANSI A208. 2 (1994) Medium Density Fiberboard (MDF)

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM D 1037 (1999) Evaluating Properties of Wod-Base
Fi ber and Particle Panel Materials

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials

ASTM F 547 (1977; R 1995) Definitions of Terns
Relating to Nails for Use with Wod and
Wod- Based Material s
ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )

AW Qual Stds (1999) Architectural Wodwork Quality
St andar ds

BUI LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHWVR)
BHVA Al156. 9 (1994) Cabinet Hardware
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA LD 3 (1995) Hi gh-Pressure Decorative Lani nates
NEMA LD 3.1 (1995) Performance, Application,
Fabrication, and Installation of
H gh- Pressure Decorative Lam nates
W NDOW AND DOOR MANUFACTURERS ASSCCI ATI ON ( \DIVRY)
NADA 1.S. 1-A (1997) Architectural Wod Fl ush Doors

2 GENERAL DESCRI PTI ON
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Wirk in this section includes | am nate clad custom casework cabinets,
vanities, and countertops as shown on the drawi ngs and as described in this
specification. This Section includes high-pressure | am nate surfacing and
cabi net hardware. The Contractor shall conply with EPA requirenents in
accordance with Section 01670 RECYCLED/ RECOVERED MATERI ALS. Al exposed
and sem - exposed surfaces shall be covered with |ami nate..

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES.

SD- 02 Shop Drawi ngs

Shop Drawi ngs; G DO
Installation; G DO

Shop draw ngs showing all fabricated casework itens in plan
view, elevations and cross-sections to accurately indicate
material s used, details of construction, dinensions, methods of
fastening and erection, and installation nmethods proposed. Shop
drawi ng casework itens shall be clearly cross-referenced to
casework itens | ocated on the project drawi ngs. Shop draw ngs
shal | include a color schedule of all casework itens to include
all countertop, exposed, and sem -exposed cabinet finishes to
i nclude finish nmaterial manufacturer, pattern, and col or

SD- 03 Product Data

Wod Materials; G DO
Fi ni sh Schedul e; G DO

Descriptive data which provides narrative witten verification
of all types of construction materials and finishes, nethods of
construction, etc. not clearly illustrated on the submtted shop
drawi ngs. Data shall provide witten verification of confornance
with AW Qual Stds for the quality indicated to include naterials,
tol erances, and types of construction. Both the manufacturer of
materials and the fabricator shall subnmit available literature
whi ch describes re-cycled product content, operations and
processes in place that support efficient use of natura
resources, energy efficiency, enissions of ozone depleting
chem cal s, managenent of water and operational waste, indoor
environnental quality, and other production techniques supporting
sust ai nabl e desi gn and products.

SD- 04 Sanpl es
Pl astic Lam nates; G DO

Two sanpl es of each plastic lanminate pattern and color. Sanples
shall be a minimumof 5 by 7 inches in size.

Cabi net Hardware; G DO.
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One sanpl e of each cabinet hardware item specified to include
hi nges, pulls, and drawer glides.

SD-07 Certificates

Quality Assurance; G DO
Lanmi nate O ad Casework; G DO

A quality control statenment which illustrates conpliance with
and understandi ng of AW Qual Stds requirenents, in general, and
the specific AW Qual Stds requirenents provided in this
specification. The quality control statenent shall also certify a
m ni rum of ten years contractor's experience in lamnate clad
casework fabrication and construction. The quality contro
statement shall provide a list of a mninmumof five successfully
conpl eted projects of a simlar scope, size, and conplexity.

1.4 QUALI TY ASSURANCE

Unl ess ot herwi se noted on the drawi ngs, all materials, construction

nmet hods, and fabrication shall conformto and conply with the custom grade
quality standards as outlined in AW Qual Stds, Section 400G and Section
400B for lam nate clad cabinets. These standards shall apply in lieu of

om ssions or specific requirenents in this specification. Contractors and
their personnel engaged in the work shall be able to denonstrate successfu
experience with work of conparable extent, conplexity and quality to that
shown and specified. Contractor mnust denonstrate know edge and

under standi ng of AW Qual Stds requirenents for the quality grade indicated.

1.5 DELI VERY AND STORAGE
Casework may be delivered fully assenbled. Al units shall be delivered to
the site in undanaged condition, stored off the ground in fully encl osed
areas, and protected fromdamage. The storage area shall be well
ventilated and not subject to extreme changes in tenperature or hunmidity.

1.6 SEQUENCI NG AND SCHEDULI NG
Wirk shall be coordinated with other trades. Units shall not be installed
in any roomor space until painting, and ceiling installation are conplete
within the roomwhere the units are |ocated. Floor cabinets shall be
installed before finished flooring materials are install ed.

1.7 PRQIECT/ SI TE CONDI TI ONS

Fi el d measurenents shall be verified as indicated in the shop draw ngs
before fabrication.

PART 2 PRODUCTS
2.1 WOOD MATERI ALS
2.1.1 Lumnber

Al'l fram ng |lunmber shall be kiln-dried Grade 11l to dimensions as shown on
the draw ngs.

2.1.2 Panel Products
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.1.2.1 Pl ywood

Al'l plywood panel s used for fram ng purposes shall be veneer core hardwood
pl ywood, AW Qual Stds Grade AA. Noninal thickness of plywood panel s shal
be as indicated in this specification and on the draw ngs.

.1.2.2 Medi um Density Fi berboard

Medi um density fiberboard (MDF) shall be an acceptabl e panel substrate.
Medi um density fiberboard shall nmeet the mni mum standards listed in ANS
A208. 2.

.2 H GH PRESSURE DECORATI VE LAM NATE ( HPDL)

Al plastic lanm nates shall neet the requirements of NEMA LD 3 and ANS
Al61.2 for high-pressure decorative |lamnates. Design, colors, surface
finish and texture, and | ocations shall be as indicated on the draw ngs .
Plastic | am nate types and nom nal mininumthicknesses for casework
conponents shall be as indicated in the foll owi ng paragraphs.

2.1 Hori zontal General Purpose Standard (HGS) G ade

Hori zontal general purpose standard grade plastic | aninate shall be 0.048
inches (plus or minus 0.005 inches) in thickness. This lamnate grade is
i ntended for horizontal surfaces where postfornming is not required.

. 2.2 Vertical General Purpose Standard (VGS) G ade

Vertical general purpose standard grade plastic |anm nate shall be 0.028
inches (plus or minus 0.004 inches) in thickness. This lamnate grade is
i ntended for exposed exterior vertical surfaces of casework conponents
where postform ng is not required.

. 2.3 Hori zontal General Purpose Postfornable (HGP) G ade

Hori zontal general purpose postfornable grade plastic |aminate shall be
0.042 inches (plus or mnus 0.005 inches) in thickness. This laninate
grade is intended for horizontal surfaces where post formng is required.

. 2.4 Cabi net Liner Standard (CLS) G ade

Cabi net liner standard grade plastic |am nate shall be 0.020 inches in
thickness. This laninate grade is intended for light duty sem -exposed
interior surfaces of casework components.

. 2.5 Backi ng Sheet (BK) Grade

Undecor at ed backi ng sheet grade lanm nate is fornul ated specifically to be
used on the backside of plastic |am nated panel substrates to enhance

di mensi onal stability of the substrate. Backing sheet thickness shall be
0.020 inches. Backing sheets shall be provided for all |am nated casework
conponents where plastic lamnate finish is applied to only one surface of
the conponent substrate.

.3 THERMOSET DECORATI VE OVERLAYS ( MELAM NE)

Ther noset decorative overlays nel am ne panels shall be used for casework
cabinet interior drawer interior all sem -exposed surfaces.
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4 EDGE BANDI NG

Edge banding for casework doors and drawer fronts shall be PVC vinyl and
shall be 0.125 inch thick. WMaterial w dth shall be 15/16 inches. Col or
and pattern shall match exposed door and drawer front |anminate pattern and
col or.

.5 CABI NET HARDWARE

Al hardware shall conformto BHVA Al156.9, unless ot herw se noted, and
shal | consist of the follow ng conponents:

a. Door Hinges: Franeless Conceal ed type, BHVA No. B01612.

b. Cabinet Pulls: Back Munted type, BHVA No. B02011, style to be
sel ected by the contracting officer from manufacturers catal ogue.

c. Drawer Slide: Side mounted self closing type, BHVA No. B05091 with

full extension and a m ni mum 100 pound | oad capacity. Slides shal
include an integral stop to avoid accidental drawer renoval.

d. Adjustable Shelf Support System

1) Mortised netal standards, BHVA No. BO4071. Support clips for the
standards shall be cl osed type, BHVA No. B04081

.6 FASTENERS

Nails, screws, and other suitable fasteners shall be the size and type best
suited for the purpose and shall conformto ASTM F 547 where applicabl e.

.7 ADHESI VES, CAULKS, AND SEALANTS

7.1 Adhesi ves

Adhesi ves shall be of a formula and type reconmended by AW. Adhesives
shal |l be selected for their ability to provide a durable, pernmanent bond
and shall take into consideration such factors as materials to be bonded,
expansi on and contraction, bond strength, fire rating, and noisture

resi stance. Adhesives shall neet |ocal regul ations regardi ng VOC em ssions
and of f - gassi ng.

.7.1.1 Wbod Joi nery

Adhesi ves used to bond wood nenbers shall be a Type Il for interior use
urea-formal dehyde resin fornmul aor polyvinyl acetate resin enul sion
Adhesi ves shall withstand a bond test as described in NWWWDA |.S. 1-A

.7.1.2 Lanm nat e Adhesi ve

Adhesi ve used to join high-pressure decorative |amnate to wod shall be a
wat er - based contact adhesive or adhesive consistent with AW and | am nate

manuf acturer's recommendati ons. PVC edgebandi ng shall be adhered using a

pol yner-based hot nelt gl ue.

.7.2 Caul k

Caul k used to fill voids and joints between | am nated conponents and
bet ween | am nat ed conponents and adj acent surfaces shall be clear, 100
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percent silicone.
2.7.3 Seal ant
Seal ant shall be of a type and conposition recomended by the substrate
manuf acturer to provide a noisture barrier at sink cutouts and all other
| ocati ons where unfinished substrate edges may be subjected to npisture.
2.8 FABRI CATI ON
Fabrication and assenbly of conponents shall be acconplished at the shop
site to the maxi mum extent possible. Construction and fabrication of
cabi nets and their conmponents shall neet or exceed the requirenents for AW
custom grade unl ess otherwi se indicated in this specification. Cabinet
style, in accordance with AW Qual Stds, Section 400-G descriptions, shal
be as indicated on the draw ngs.
2.8.1 Base and Wall Cabi net Case Body
Frame menbers shall be glued and screwed together, kiln-dried hardwood
| unber. Top corners, bottom corners, and cabi net bottons shall be braced
with either hardwood bl ocks or water-resistant glue and /screwed in place
netal or plastic corner braces. Cabinet conmponents shall be constructed
fromthe following materials and thicknesses:

a. Body Menmbers (Ends, Divisions, Bottoms, and Tops): 3/4 inch nedium
density fiberboard 9VDF) panel product.

b. Shelving: 3/4 inch nediumdensity fiberboard 9MDF panel product.

c. Cabinet Backs: 1/4 inch mediumdensity fiberboard 9VDF pane
product .

d. Drawer Sides, Backs, and Subfronts: 1/2 inch hardwood | unber
e. Drawer Bottons: 1/4 inch veneer core plywood panel product.

f. Door and Drawer Fronts: 3/4-inch nediumdensity fiberboard 9NDF
panel product.

2.8.1.1 Joi nery Method for Case Body Menbers
a. Tops, Exposed Ends, and Bottomns.

1) Steel "European" assenbly screws (1-1/2 inch fromend, 5 inch
on center, fasteners will not be visible on exposed parts).

2) Dowel ed, glued under pressure (approx. 4 dowels per 12 inches
of joint).

3) Stop dado, glued under pressure, and either nailed, stapled or
screwed (fasteners will not be visible on exposed parts).

4) Spline or biscuit, glued under pressure.
b. Exposed End Corner and Face Franme Attachment.

1) For mitered joint: lock mter or spline or biscuit, glued under
pressure (no visible fasteners).
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2) For non-mitered joint (90 degree): butt joint glued under
pressure (no visible fasteners).

3) Butt joint, glued and nail ed.

c. Cabinet Backs (Wall Hung Cabinets): Wall hung cabi net backs nust

not be relied upon to support the full weight of the cabinet and its
anticipated | oad for hangi ng/ nounti ng purposes. Method of back joinery
and hangi ng/ nounti ng nechani sns should transfer the | oad to case body
nmenbers. Fabrication method shall be:

1) Full bound, captured in grooves on cabinet sides, top, and
bottom Cabi net backs for floor standing cabinets shall be side
bound, captured in grooves; glued and fastened to top and bottom

2) Full overlay, plant-on backs with mninum back thickness of 1/2
i nchand m ni num No. 12 plated (no case hardened) screws spaced a
m ni mum 3 i nches on center. Edge of back shall not be exposed on
finished sides. Anchor strips are not required when so attached.

3) Side bound, captured in groove or rabbetts; glued and fastened.
d. Cabi net Backs (Fl oor Standi ng Cabinets).

1) Side bound, captured in grooves; glued and fastened to top and
bot t om

2) Full overlay, plant-on backs with mninum back thickness of 1/2
inch and mnimum No. 12 plated (no case hardened) screws spaced a
m ni mum 3 i nches on center. Edge of back shall not be exposed on
finished sides. Anchor strips are not required when so attached.

3) Side bound, placed in rabbetts; glued and fastened in rabbetts.

e. Wall Anchor Strips shall be required for all cabinets wth backs
less than 1/2 inch thick. Strips shall consist of mnimm21/2 inch
thick lumber, mnimm2-1/2 inches wi dth; securely attached to wall
side of cabinet back - top and bottom for wall hung cabinets, top only
for floor standing cabinets.

8.2 Cabi net Fl oor Base

Fl oor cabinets shall be mounted on a base constructed of 3/4 inch veneer
core exterior plywod. Base assenbly conponents shall be a

noi sture-resi stant panel product. Finished height for each cabi net base
shal |l be as indicated on the drawi ngs. Bottom edge of the cabi net door or
drawer face shall be flush with top of base.

.8.3 Cabi net Door and Drawer Fronts

Door and drawer fronts shall be fabricated from3/4 inch nediumdensity
fi berboard (MDF). All door and drawer front edges shall be surfaced with
PVC edgebandi ng, col or and pattern to match exterior face | ani nate.

.8.4 Drawer Assenbly

Drawer conponents shall consist of a renbvable drawer front, sides, backs,
and bottom Drawer conponents shall be constructed of the follow ng
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mat eri al s and t hi cknesses:

a. Drawer Sides and Backs For Laminate Finish: 1/2 inch thick 7-ply
har dwood veneer core substrate.

b. Drawer Bottom 1/4 inch thick veneer core panel product for plastic
| am nate finish

.8.4.1 Drawer Assenbly Joi nery Met hod

a. Bottons shall be set into sides, front, and back, 1/4 inch deep
groove with a mninmm 3/8 inch standi ng shoul der

.8.5 Shel vi ng

Shel ving shall be fabricated from3/4 inch nediumdensity fiberboard (MDF
Al'l shelving top and bottom surfaces shall be finished with HPDL plastic
| am nate. Shelf edges shall be finished in a PVC edgebandi ng.

.8.5.1 Shel f Support System
The shel f support system shall be:

a. Recessed (nortised) netal shelf standards. Standards shall be
nortised flush with the finishes surface of the cabinet interior side
wal s, two per side. Standards shall be positioned and spaced on the
side walls to provide a stable shelf surface that elinm nates tipping
when shelf front is weighted. Standards shall be installed and
adjusted vertically to provide a |l evel, stable shelf surface when clips
are in place.

.8.6 Lam nate C ad Countertops

Lam nate countertop substrate shall be constructed of 3/4 inch medi um
density fiberboard (MDF). The substrate shall be npisture-resistant where
countertops receive sinks, lavatories, or are subjected to liquids. Al
substrates shall have sink cutout edges sealed with appropriate seal ant
agai nst moisture. No joints shall occur at any cutouts. A bal anced backer
sheet is required.

.8.6.1 Edge Style

Front and exposed side countertop edges shall be in shapes and to
di mensi ons as shown on the drawings. The countertop edge material shall be:

a. Post formed plastic lam nate. Lanm nate edge shall be integral with
countertop surface. Shape and profile shall be waterfall and to

di mensi ons as indicated on the draw ngs.

b. Plastic lamnate Self Edge. Flat, 90 degree "self " edge. Edge
nmust be applied before top. Lani nate edge shall overlap countertop
| am nate and shall be eased to elimnate sharp corners.

.8.6.2 Lam nate Cl ad Spl ashes
Countertop splash substrate shall be 3/4 inch MDF fiberboard. Lam nate
cl ad backspl ash shall be integral with countertop, coved to radius. Side

spl ashes shall be straight profile and provided | oose, to be installed at
the tinme of countertop installation. Back and side splash | aninate pattern
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and col or shall match the adjacent countertop |am nate.

2.8.7 Lam nate Application
Lam nate application to substrates shall follow the recommended procedures
and instructions of the | am nate manufacturer and NEMA LD 3.1, using tools
and devi ces specifically designed for |amnate fabrication and application.

Provi de a bal anced backer sheet (G ade BK) wherever only one surface of
the conponent substrate requires a plastic lam nate finish. Apply required
grade of lamnate in full uninterrupted sheets consistent with manufactured
sizes using one piece for full length only, using adhesives specified
herein or as recommended by the manufacturer. Fit corners and joints
hairline. Al |amnate edges shall be nmachined flush, filed, sanded, or
buffed to renove nmachi ne nmarks and eased (sharp corners renoved). C ean up
at easing shall be such that no overlap of the menber eased is visible.
Fabrication shall conformto NEMA LD 3.1 and ANSI Al61.2. Lami nate types
and grades for conponent surfaces shall be as follows unless otherw se
i ndi cated on the draw ngs:
a. Base/\Wall Cabi net Case Body.

1) Exterior (exposed) surfaces to include exposed and sem - exposed
face frame surfaces: HPDL G ade VGS.

2) Interior (semni-exposed) surfaces to include interior back wall
bottom and side walls: Thernopset Decorative Overlay (nelamne)].

b. Adj ustabl e Shel vi ng.
1) Top and bottom surfaces: HPDL G ade HGS
2) Al edges: PVC edgebandi ng.

c. Fixed Shel ving.
1) Top and bottom surfaces: HPDL G ade HGS
2) Exposed edges: PVC edgebandi ng.

d. Door, Drawer Fronts, Access Panels.

1) Exterior (exposed) and interior (sem -exposed) faces: HPDL
Grade VGS

2) Edges: PVC edgebandi ng.
e. Drawer Assenbly.
Al interior and exterior surfaces: HPDL G ade CLS.
f. Countertops and Spl ashes.
1) Al exposed and sem -exposed surfaces: HPDL G ade HGP
2.8.7.1 Tol erances

Fl ushness, flatness, and joint tolerances of |ani nated surfaces shall neet
the AW Qual Stds custom grade requirenents.
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2.8.8 Fi ni shi ng
2.8.8.1 Filling

No fasteners shall be exposed on |am nated surfaces. Al nails, screws,
and other fasteners in non-|am nated cabi net conmponents shall be
countersunk and the holes filled with wood filler consistent in color with
the wood speci es.

2.8.8.2 Sandi ng

Al'l surfaces requiring coatings shall be prepared by sanding with a grit
and in a manner that scratches will not show in the final system

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall conply with applicable requirenments for AW Qual Stds
custom qual ity standards. Countertops and fabricated assenblies shall be
installed level, plunb, and true to Iline, in locations show on the

drawi ngs. Cabinets and other lam nate clad casework assenblies shall be
attached and anchored securely to the floor and walls wth mechanica
fasteners that are appropriate for the wall and floor construction.

3.1.1 Anchoring Systens
3.1.1.1 Fl oor

Base cabinets shall utilize a floor anchoring system Anchoring and
mechani cal fasteners shall not be visible fromthe finished side of the
casework assenbly. Cabinet assenblies shall be attached to anchored bases
wi t hout visible fasteners. Were assenbly abutts a wall surface, anchoring
shall include a minimum 1/ 2 inch thick |lunber or panel product hanging
strip, mninmum2-1/2 inch width; securely attached to the top of the wall
side of the cabi net back.

3.1.1.2 wall

Cabi net and vanity to be wall nounted shall utilize mninmum 1/2 inch thick
| unber or panel product hanging strips, mninmum2-1/2 inch width; securely
attached to the wall side of the cabinet back, both top and bottom

3.1.2 Count ert ops

Countertops shall be installed in | ocations as indicated on the draw ngs.
Countertops shall be fastened to supporting casework structure with
nechani cal fasteners, hidden fromview. Al joints forned by the
countertop or countertop splash and adjacent wall surfaces shall be filled
with a clear silicone caul k.

3.1.2.1 Loose Spl ashes

Loose side splashes shall be adhered to both the countertop surface
perimeter and the adjacent wall surface with adhesives appropriate for the
type of materials to be adhered. Joints between the countertop surface and
spl ash shall be filled with clear silicone caulk in a snmooth consi stent
concave bead. Bead size shall be the m nimum necessary to fill the joint
and any surroundi ng voids or cracks.
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1.3 Har dwar e

Casework hardware shall be installed in types and |l ocations as indicated on
the drawi ngs. Where fully conceal ed European-style hinges are specified to
be used with fiberboard doors, the use of plastic or synthetic insertion
dowel s shall be used to receive 3/16 inch "Euroscrews". The use of wood
screws without insertion dowels is prohibited.

.1.4 Doors, Drawers and Renpvabl e Panel s

The fitting of doors, drawers and renpvabl e panels shall be acconplished
within target fitting tolerances for gaps and flushness in accordance wth
AW Qal Stds custom grade requirenents.

.1.5 Pl unbi ng Fi xtures

Si nks, sink hardware, and other plunbing fixtures shall be installed in
| ocations as indicated on the drawi ngs and in accordance with Section 15400
PLUMBI NG GENERAL PURPOSE

-- End of Section --
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DOOR HARDWARE
02/ 02

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Rate of Air Leakage Through
Exteri or Wndows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Speci nen
ASTM F 883 (1997) Padl ocks

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)

BHVA Al156. 1 (2000) Butts and Hi nges (BHVA 101)

BHVA A156. 3 (2001) Exit Devices (BHVA 701)

BHVA Al156. 4 (2000) Door Controls - Cosers (BHVA 301)

BHVA Al156.5 (2001) Auxiliary Locks & Associ ated
Products (BHVA 501)

BHVA Al156. 6 (2001) Architectural Door Trim (BHVA 1001)

BHVA Al156. 7 (1988) Tenpl ate H nge Di nensions

BHVA A156. 13 (2002) Mortise Locks & Latches (BHVA 621)

BHVA A156. 16 (1997) Auxiliary Hardware

BHVA Al156. 18 (2000) Materials and Finishes (BHVA 1301)

BHVA Al156. 21 (2001) Threshol ds

BHVA A156. 22 (1996) Door Gasketing Systens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 80 (1999) Fire Doors and Fire W ndows
NFPA 101 (2000) Life Safety Code

STEEL DOOR | NSTI TUTE (SDO)
SDI 100 (1991) Standard Steel Doors and Franes

UNDERWRI TERS LABORATORI ES (UL)

SECTI ON 08710 Page 1



Anendnent No. 0003
RFP DACA61- 02- R- 0003
UL BMD (1999) Building Materials Directory
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Har dwar e Schedule; G DO

Har dware schedule listing all items shall be furnished. The
format and content of the schedule shall be as specified.

Keyi ng System

Keyi ng schedul e devel oped i n accordance DHI -03 after the keying
nmeeting with the User.

SD- 03 Product Data

Hardware Itens; G DO
El ectronic Key Lock System G DO

Manufacturer's descriptive data, technical literature, catal og

cuts, and installation instructions. Spare parts data for
| ocksets, exit devices, closers, and electronic systens to include
a conplete list of parts and supplies with current unit prices and
sources of supply.

SD-10 Operation and Mai ntenance Data
Har dwar e Schedul e itens, Data Package 1; G DO
Conpl et e mai nt enance instructions |isting routine maintenance
procedures, possible breakdowns and repairs, and trouble shooting
gui des shall be provided.

SD- 11 d oseout Subnittals
Key Bitting Charts; G DO

Charts shall be subnmitted prior to conpletion of the work. The
format and content of the charts shall be as specified.

1.3 HARDWARE SCHEDULE

Prepare and submt hardware schedule in the follow ng form

Ref er ence Mr. UL Mark

Publ i - Nare Key (If fire BHVA
Har d- cation and Con- rat ed Fi ni sh
war e Quan- Type Catalog trol and Desi gha-
Iltem tity Size No. Fi ni sh No. Synbol s |isted) tion
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4 KEY BI TTI NG CHART REQUI REMENTS

Submit key bitting charts to the Contracting Officer prior to conpletion of
the work. |nclude:

a. Conplete listing of all keys (AAl, AA2, etc.).

b. Conplete listing of all key cuts (AAl-123456, AA2-123458).
c. Tabul ation showi ng which key fits which door

d. Copy of floor plan show ng doors and door nunbers.

e. Listing of 20 percent nore key cuts than are presently required in
each nmaster system

5 QUALI TY ASSURANCE
5.1 Har dwar e Manuf acturers and Modifications
Provide, as far as feasible, |ocks, hinges, and closers of one |ock, hinge,

or closer manufacturer's nmake. Mdify hardware as necessary to provide
features indicated or specified.

.6 DELI VERY, STORAGE, AND HANDLI NG

Deliver hardware in original individual containers, conplete with necessary
appurtenances including fasteners and instructions. Mrk each individua
container with item nunber as shown in hardware schedule. Deliver

per manent keys to the Contracting Officer, either directly or by certified
mail. Deliver construction master keys with the | ocks.

PART 2 PRODUCTS

2.

1 TEMPLATE HARDWARE

Hardware to be applied to netal or to prefinished doors shall be nmade to
tenplate. Pronptly furnish tenmplate information or tenplates to door and
frame manufacturers. Tenplate hinges shall conformto BHVA Al56.7.

Coordi nate hardware itens to prevent interference with other hardware.

.2 HARDWARE FOR FI RE DOORS AND EXI T DOCRS

Provide all hardware necessary to neet the requirenments of NFPA 80 for fire
doors and NFPA 101 for exit doors, as well as to other requirenents
specified, even if such hardware is not specifically nentioned under
par agraph entitled "Hardware Schedule." Such hardware shall bear the | abe
of Underwiters Laboratories, Inc., and be listed in UL BVMD or |abel ed and
listed by another testing | aboratory acceptable to the Contracting O ficer.

.3 HARDWARE | TEMS

Hi nges, |ocks, latches, exit devices, bolts, release devices, electronic
key | ocks, and closers shall be clearly and pernmanently marked with the
manuf acturer's name or trademark where it will be visible after the itemis
installed. For closers with covers, the nane or trademark nay be beneath

t he cover.
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2.3.1 Hi nges

BHVA A156.1, 4 1/2 by 4 1/2 inches unl ess otherw se specified. Construct
| oose pin hinges for exterior doors and reverse-bevel interior doors so
that pins will be nonrenovabl e when door is closed. Oher antifriction
bearing hinges nay be provided in lieu of ball-bearing hinges.

2.3.2 Locks and Latches
2.3.2.1 Morti se Locks and Lat ches

BHVA A156. 13, Series 1000, Operational Grade 1, Security Grade 2. Provide
nortise locks with escutcheons not less than 7 by 2 1/4 inches with a
bushing at least 1/4 inch long. Cut escutcheons to suit cylinders and
provide trimitens with straight, beveled, or smoothly rounded sides,
corners, and edges. Knobs and roses of nortise |ocks shall have screw ess
shanks and no exposed screws.

2.3.2.2 Auxi liary Locks
BHVA A156.5, Grade 1.
2.3.2.3 El ectroni ¢ Key Lock System ( ECRS)

El ectronic Key Lock System shall be an ILCO UNICAN, MIlenium 2.1, or
equal. The systemshall be hard wired, centrally progranable, and

nmoni tored fromthe Conmuni cati ons Control Room The system shall be
conmplete with all conponents and accessories required for an operationa
system except that the personnel conputer (PC) will be provided by the
contracting officer. The personnel conputer, functioning as the master
control center, shall be loacted in Room 141B with the primary Mcro
Consol e |l ocated at the reception desk. An alternate Mcrol Consol e shal
be provided and | ocated per the contracting officers instructions. The
M cro Consol e's shall be used by building personnel to assign room access
and activate keys. The systemshall be provided with software to operate
the system and al so the system shall be capabl e of being accessed renotely
for informatinal purposes. Renmpte access shall be by way of other PC s
within the facility. The entire system shall be password protected
controlled at the master control center.

The system shall use electronic lock cylinders, hard wired through walls,
then through specialty hinges, then through wood/al um num doors to
cylinders.

2.3.3 Exit Devi ces

BHVA A156.3, Grade 1. Provide adjustable strikes for rimtype and vertica
rod devices. Provide open back strikes for pairs of doors with nortise and
vertical rod devices. Touch bars may be provided in |ieu of conventiona
crossbhars and arms. Provide escutcheons, not less than 7 by 2 1/4 inches.

2.3. 4 Cylinders and Cores
The el ectroni ¢ key manufacturer shall provide cylinders for all | ocks.
Cylinders shall have interchangeabl e cores which are renmpvabl e by a speci al
control key. Subnit a core code sheet with the cores. Provide
construction interchangeabl e cores.

2.3.5 Keyi ng System
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Keyi ng system shall be provided by electronic core manufacturer. Provide
key cabi net as specifi ed.

.3.6 Lock Trim
Cast, forged, or heavy wought construction and commercial plain design.
.3.6.1 Lever Handl es

Provide | ever handles with all |ocksets. Lever handle | ocks shall have a
breakaway feature (such as a weakened spindle or a shear key) to prevent
irreparabl e damage to the | ock when a force in excess of that specified in
BHVA A156.13 is applied to the lever handle. Lever handles shall return to
within 1/2 inch of the door face.

.3.6.2 Texture

Provi de knurl ed or abrasive coated knobs or |ever handles for doors which
are accessible to blind persons and which | ead to dangerous areas.

.3.7 Keys

Furni sh one file key, one duplicate key, and one working key for each key
change and for each master keying system Furnish one additional working
key for each |ock of each keyed-alike group. Furnish two additional keys
for each sleeping room Furnish 6 great grand master keys, 6 construction
mast er keys, and 6 control keys for renovable cores. Furnish a quantity
of key bl anks equal to 20 percent of the total nunber of file keys. Stanp
each key with appropriate key control synbol and "U. S. property - Do not
duplicate.” Do not place room nunber on keys.

.3.8 Door Bolts

BHVA A156.16. Provide dustproof strikes for bottombolts, except for doors
havi ng netal thresholds. Automatic |atching flush bolts: BHVA Al56.3, Type
25.

.3.9 Cl osers

BHVA A156. 4, Series C02000, Grade 1, with PT 4C. Provide with brackets,
arns, nounting devices, fasteners, full size covers, except at storefront
nounting, and other features necessary for the particular application.

Size closers in accordance with manufacturer's reconmendations, or provide
multi-size closers, Sizes 1 through 6, and list sizes in the Hardware
Schedul e. Provide manufacturer's 10 year warranty.

.3.9.1 Identification Mrking

Engrave each closer with manufacturer's nanme or trademark, date of

manuf acture, and manufacturer's size designation |located to be visible
after installation.

.3.10 Door Protection Plates

BHVA Al156. 6.

.3.10.1 Sizes of Mop and Kick Plates
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Wdth for single doors shall be 2 inches |ess than door width; width for
pairs of doors shall be one inch | ess than door width. Height of kick

pl ates shall be 10 inches for flush doors and one inch | ess than hei ght of
bottomrail for panel doors. Height of nmop plates shall be 6 inches.

.3.11 Door Stops and Sil encers

BHVA A156.16. Silencers Type L03011. For doors without gasketing, provide
three silencers for each single door, two for each pair.

.3.12 Padl ocks
ASTM F 883.
.3.13 Thr eshol ds

BHVA A156.21. Use J35100, with vinyl or silicone rubber insert in face of
stop, for exterior doors opening out, unless specified otherw se.

.3.14 Gasketi ng

BHVA A156.22. Provide the type and function designati on where specified in
par agraph entitled "Hardware Schedule". A set shall include head and janb
seal s, sweep strips, and, for pairs of doors, astragals. Air |eakage of
weat her stripped doors shall not exceed 0.5 cubic feet per minute of air
per square foot of door area when tested in accordance with ASTM E 283.
gasketing shall be one of the follow ng:

.3.14.1 Extruded Al um num Ret ai ners

Extruded al um numretainers not |less than 0.050 inch wall thickness with

vi nyl, neoprene, silicone rubber, or polyurethane inserts. Al um num shal
be bronze anodi zed.

.3.15 Rain Drips

Extruded al um num not less than 0.08 inch thick, bronze anodized. Set
drips in sealant conformng to Section 07900, JO NT SEALING and fasten with
st ai nl ess steel screws.

.3.15.1 Door Rain Drips

Approximately 1 1/2 inches high by 5/8 inch projection. Align bottomwth
bott om edge of door.

.3.15.2 Overhead Rain Drips

Approximately 1 1/2 inches high by 2 1/2 inches projection, with length
equal to overall width of door frame. Align bottomw th door frame rabbet.

.3.16 Speci al Tool s

Provi de special tools, such as spanner and socket w enches and doggi ng
keys, required to service and adjust hardware itens.

.4 FASTENERS

Provi de fasteners of proper type, quality, size, quantity, and finish with
hardware. Fasteners exposed to weather shall be of nonferrous netal or
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stainless steel. Provide fasteners of type necessary to acconplish a
per manent installation.

2.5 FI' NI SHES

BHVA A156.18. Hardware shall have BHVA 612 finish (satin bronze), unless
specified otherwise. Surface door closers shall have bronze paint finish.
St eel hinges shall have BHMA 639 finish (satin bronze plated). Exposed
parts of conceal ed closers shall have finish to match | ock and door trim
Har dware for alum num doors shall be finished to match the doors.

Har dwar e showi ng on interior of bathroons shower roons toilet roons
washroons | aundry roons and kitchens shall have BHVA 625 finish (bright
chrom um pl at ed) .

2.6 KEY CABI NET AND CONTROL SYSTEM

BHVA A156.5, Type required to yield a capacity (nunber of hooks) 50 percent
greater than the nunber of key changes used for door | ocks.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Install hardware in accordance with manufacturers' printed instructions.
Fasten hardware to wood surfaces with full-threaded wood screws or sheet
metal screws. Provide machine screws set in expansion shields for
fastening hardware to solid concrete and masonry surfaces. Provide toggle
bolts where required for fastening to hollow core construction. Provide
through bolts where necessary for satisfactory installation.

3.1.1 Weat her Stripping Installation

Handl e and install weather stripping so as to prevent damage. Provide ful
contact, weather-tight seals. Doors shall operate w thout binding.

3.1.1.1 St op- Appl i ed Weat her Stri ppi ng

Fasten in place with col or-matched sheet nmetal screws not nore than 9
inches o.c. after doors and frames have been fini sh painted.

3.1.2 Threshold Installation
Extend thresholds the full w dth of the opening and notch end for janb
stops. Set thresholds in a full bed of sealant and anchor to floor with
cadm um pl at ed, countersunk, steel screws in expansion sleeves.

3.2 FI RE DOORS AND EXI T DOORS

Install hardware in accordance with NFPA 80 for fire doors, NFPA 101 for
exit doors.

3.3 HARDWARE LOCATI ONS
SDI 100, unless indicated or specified otherw se.

a. Kick and Arnor Plates: Push side of single-acting doors. Both
si des of doubl e-acting doors.

b. Mp Plates: Bottomflush with bottom of door
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4 KEY CABI NET AND CONTROL SYSTEM

Locate where directed. Tag one set of file keys and one set of duplicate
keys. Place other keys in appropriately marked envel opes, or tag each key.
Furni sh conplete instructions for setup and use of key control system On
tags and envel opes, indicate door and room nunbers or master key.

.5 FI ELD QUALI TY CONTRCL

After installation, protect hardware from paint, stains, blem shes, and

ot her damage until acceptance of work. Submt notice of testing 15 days
bef ore schedul ed, so that testing can be wi tnessed by the Contracting
Oficer. Adjust hinges, |ocks, latches, bolts, holders, closers, and other
items to operate properly. Denonstrate that permanent keys operate
respective | ocks, and give keys to the Contracting Officer. Correct,
repair, and finish, as directed, errors in cutting and fitting and damage
to adj oi ni ng worKk.

.6 HARDWARE SETS

HW 1 3 pr. Hi nges, by Al um num Door Manufacturer
2 ea. Cl oser, (02041, PT 4C and PT 4E
1 ea. Exit Device, Type 3, Function, (ECRL), Active Leaf
1 ea. Exit Device, Type 6, Function 01, I|nactive Leaf
1 ea. Threshol d, by Al umi num Door Manuf act urer
1 set Gasketing, by Al um num Door Manufact urer
HW 2 3 pr. Hi nges, by Al um num Door Manufacturer
2 ea. Cl oser, (02041, PT 4C and PT 4E
1 ea. Push/ Pul |, Bar Set Option J504, by Al umi num Door
Manuf act ur er
1 ea. Threshol d, by Al umi num Door Manuf acturer
1 set Gasketing, by Al um num Door Manufact urer
HW 3 Not Used
HW 4 1-1/2 pr. H nges, A2111
1 ea. Lockset, FO05
1 ea. wal | Stop, L02251
HW 5 1-1/2 pr. Hi nges, A2111
1 ea. Lockset, F13
1 ea. wal |l Stop, L02251
HW 6 1-1/2 pr. Hi nges, A2111
1 ea. Lockset, FO7
1 ea. Wal | Stop, L02251
1 ea. Threshol d, Marble, See Sect. 09310 Ceramic Tile
HW 7 1-1/2 pr. H nges, A2111
1 ea. Lockset, FO05
2 ea. Cl oser, (02041, PT 4C and PT 4E
1 ea. Wal | Stop, L02251
HW 8 1-1/2 pr. H nges, A2111
1 ea. Lockset, FO04
1 ea. Cl oser, (02041, PT 4C and PT 4E
1 ea. Wal | Stop, L02251
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H nges, A2111

Lockset, FO7

Cl oser, (02041, PT 4C and PT 4E
Wal | Stop, L02251

Hi nges, A2111, NRP

Lockset, FO07, Active Leaf

Cl oser, (02041, with PT-4G

Lever Extension, L04081, |nactive Leaf

Astragal, by steel door nanufacturer, Active Leaf

Threshol d, J12190 - anodi zed dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish

Gasketing, ROY164, anodized dark bronze finish

Rain Drip, Door

Rain Drip, Overhead

Hi nges, A2111, NRP

Lockset, FO7

Cl oser, (02041, with PT-4G

Threshol d, J12190 - anodi zed dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish

Gasketing, ROY164, anodized dark bronze finish

Rain Drip, Door

Rain Drip, Overhead

Hi nges, A2111

Lockset, FO02

Cl oser, (02061, with PT-4C and PT-4F

Ki ckpl ate, J102

Threshol d, Marble, See Sect. 09310 Ceramic Tile
wal | Stop, L02251

Hi nges, A2111
R m Cyli nder,
Cl oser, C02041, PT 4C and PT 4E
Exit Device, RRm WlLever Trim
Time Del ay, for door operator
Exit Button, mounted on control room consol 1 at
each consol
Qperator, Auto, Surface Md. W Header
Threshol d, J12190 - anodi zed dark bronze finish
Gasketing, ROY164, anodized dark bronze finish
Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish
Wal | Stop, L02251
Not es: 1. Doors to open when fire al arm sounds.
Doors to be held open using tinme del ay.
Doors to close after pre set tine runs
out .
2. These doors are to stay open the sane
amount of time as doors 121B and 150B
3. Exit button for override. Operates
doors 121A, 121B, 150A, and 150B
si mul taneously and exit buttons to
operate doors individually. Exit
buttons shall be provided at al

SECTI ON 08710 Page 9



HW 14

HW 15

HW 16

HW 17

HW 18

HW 19

HW 20

PRRPRRRPR

=

N e N e
1

NNEFENND®W

NNPEFP W

pr.
ea.
ea.
ea.

ea.
ea.
set
ea.

ea.

1/ 2 pr.
ea.
ea.
ea.
set
ea.

ea.

1/ 2 pr.
ea.
ea.
ea.

ea.

1/2
ea.
ea.

pr.
ea.
ea.
ea.
set
ea.

pr.
ea.
ea.
ea.

Amendnent No. 0003
RFP DACA61- 02- R- 0003

comuni cati ons consol s(3).

H nges, A2111

Exit Device,

Time Del ay, for door operator

Exit Button, mounted on control room console 1 at

each consol

Qperator, Auto, Surface Md. W Header

Threshol d, J12190 - anodi zed dark bronze finish

Gasketing, ROY164, anodi zed dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark

bronze finish

Wal | Stop, LO2251

Not es: 1. Doors to open when fire al arm sounds.
Doors to be held open using time del ay.
Doors to close after pre set tine runs
out .

2. These doors are to stay open the sane
amount of tinme as doors 150A and 121A.
3. Exit button for override. Operates

doors 121A, 121B, 150A, and 150B
simul taneously and exit buttons to
operate doors individually. Exit
buttons shall be provided at al
conmuni cati ons consol s(3).

H nges, A2111

Lockset, FO7

Cl oser, (C02061, with PT-4C and PT-4F

Threshol d, J12190 - anodi zed dark bronze finish

Gasketing, ROY164, anodized dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish

Accor di an door, Hardware by door manufacturer

H nges, by Al unmi num Door Manuf act urer

Cylinder, Rm

Cl oser, C02041, PT 4C and PT 4E

Push/ Pul |, Bar Set Option J504, by Al um num Door
Manuf act ur er

Wal | Stop, L02251

H nges, A2111
Lockset, FO7
Cl oser, (02061, with PT-4C and PT-4F

Hi nges, A2111

Rain Drip

Pul I,

Threshol d, J12190 - anodi zed dark bronze finish

Gasketing, ROY164, anodized dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish

Hi nges, by Al um num Door Manufact urer
Lockset, FO04, Active Leaf

Cl oser, (02041, PT 4C and PT 4E
Lever Extension Flush Bolt, L04081
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H nges, A2111

Lockset, FO05

Cl oser, (C02061, with PT-4C and PT-4F

Threshol d, J12190 - anodi zed dark bronze finish

Gasketing, ROY164, anodi zed dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish

wall Stop, L02251

Hi nges, A2111

Lockset, FO05

Cl oser, (02061, with PT-4C and PT-4F

Ti me Del ay, for door operator

Exit Button, npunted on control roomconsole 1 at

each consol

Comrent: 1. Doors to have override with buttons
| ocat ed on conmmuni cati ons consoles in
control room and have individual renote
rel eases, one for each door 140A, 140B,
and 142. Renotes rel ease buttons shal
be provided at all control consoles.

Hi nges, A2111

Lockset, F77 (1l ocked on bat hroom si de)
Mortise Bolt, L14121 (on sl eeping room si de,
md. 5 -0" AFF)

Wal | Stop, L02251

Not Used

H nges, A2111

Lockset, FOl1l operated by lever fromeither side,
with auxillary deadbolt operated by turn frominside
and by electronic key fromoutside. Deadbolt is

al ways unl ocked from outside unless |ocked with

turn frominside. Electronic key unlocks deadbolt
from out si de.

Cl oser, €02011, with PT 4C & PT 4E

Wal | Stop, L02251

Cl oser, C06011, with PT 4C & PT 4E
Push/ Pul |, Bar Set Option J504, by Al um num Door
Manuf act ur er

Hi nges, A2111

Cl oser, (02061, with PT-4C and PT-4F

Ki ckpl ate, J102

Door Pull, J407 - anodi zed dark bronze finish
Door Push, J304 - anodi zed dark bronze finish

Not Used

Hi nges, by Al um num Door Manufacturer

Cl oser, 002041, PT 4C and PT 4E

Exit Device, Type 3, Function 01
Threshol d, by Al umi num Door Manuf act urer
Gasketing, by Al um num Door Manufact urer
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H nges, A2111

Exit Device, Type 3, Function 01

Cl oser, €02041, PT 4C and PT 4E

Wal | Stop, L02251

Threshol d, J12190 - anodi zed dark bronze finish
Gasketing, ROY164, anodi zed dark bronze finish

Over head Door, Hardware by door manufacturer
Qperator, Electric

H nges, Hinges, A2111

Lockset, FO5

Cl oser, C02041, PT 4C and PT 4E

Lever Extension, L04081, Inactive Leaf

Astragal, by steel door manufacturer, Active Leaf
Threshol d, J12190 - anodi zed dark bronze finish
Gasketing, ROY164, anodi zed dark bronze finish

H nges, Hinges, A2111

Lockset, FO05

Lever Extension, L04081, Inactive Leaf

Astragal, by steel door nmanufacturer, Active Leaf
Wal | Stop, L02251

Hi nges, A2111, NRP

Lockset, FO7

Cl oser, (02041, with PT-4G

Threshol d, J12190 - anodi zed dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish

Gasketing, ROY164, anodized dark bronze finish

Hi nges, A2111, NRP

Lockset, FO7

Cl oser, €02041, with PT-4G

Lever Extension, L04081, |nactive Leaf

Astragal, by steel door nmanufacturer, Active Leaf

Threshol d, J12190 - anodi zed dark bronze finish

Sweep, Neoprene/ Al um num ROY414 - anodi zed dark
bronze finish

Gasketing, ROY164, anodi zed dark bronze finish

H nges, Surface, A8391, Wl ded
Hasp, A83241

Gate Latch Assenbly

Lock, Pad, Dover Air Force Standard
Gate Drop Rod Assenbly

H nges, A2111

Lockset, FO7

Fl oor Stop, L02141, @cl oset doors opening onto
wal | s, one per sl eeping room

al um num doors shall be provided under this section. Deliver

Har dwar e tenpl ates and hardware, except field-applied hardware to the
al um num door and frame manufacturer for use in fabricating the doors and

frames.

End of Section --
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SECTI ON 08810

GLASS AND GLAZI NG
05/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI Z797.1 (1984; R 1994) Safety Perfornmance
Speci fications and Methods of Test for
Safety d azing Materials Used in Buildings

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Materi al

ASTM C 669 (1995) d azi ng Conpounds for Back Beddi ng
and Face d azing of Metal Sash

ASTM C 864 (1999) Dense El astoneric Conpression Seal
Gaskets, Setting Bl ocks, and Spacers

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 1036 (1991; R 1997) Flat d ass

ASTM C 1048 (1997b) Heat-Treated Flat dass - Kind HS,
Ki nd FT Coated and Uncoated d ass

ASTM C 1172 (1996el ) Lami nated Architectural Flat d ass

ASTM C 1349 (1996) Architectural Flat dass O ad
Pol ycar bonat e

ASTM D 395 (1998) Rubber Property - Conpression Set

ASTM E 119 (2000) Fire Tests of Building Construction

and Materials

ASTM E 773 (1997) Accel erated Weat hering of Seal ed
Insulating ass Units

ASTM E 774 (1997) dassification of the Durability of
Seal ed Insulating Gass Units

ASTM E 1300 (1998) Determ ning the M ni mum Thi ckness

and Type of dass Required to Resist a
Speci fied Load
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AMERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1998) M ni num Desi gn Loads for Buildings
and Gt her Structures

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

16 CFR 1201 Safety Standard for Architectural d azing
Material s

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-378 (Basic) Putty Linseed G| Type, (for
Whod- Sash- d azi ng)

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)
GANA @ azi ng Manual (1997) d azi ng Manual
GANA St andar ds Manual (1995) Engi neering Standards Manual

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows
NFPA 252 (1999) Fire Tests of Door Assenblies
NFPA 257 (1996) Fire Tests for Wndow and d ass

Bl ock Assenblies
1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Installation; G DO
Drawi ngs showi ng conpl ete details of the proposed setting
nmet hods, mullion details, edge bl ocking, size of openings, frane
details, materials, and types and thickness of gl ass.
SD- 03 Product Data

Insulating dass; G DO
d azing Accessories; G DO

Manuf acturer's descriptive product data, handling and storage
recomendations, installation instructions, and cl eaning
i nstructions.
SD-07 Certificates

Insulating dass; G DO
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Certificates stating that the glass nmeets the specified
requi renents. Labels or manufacturers marking affixed to the
glass will be accepted in lieu of certificates.

1.3 SYSTEM DESCRI PTI ON

G azing systems shall be fabricated and installed watertight and airtight
to withstand thermal novenment and wi nd | oadi ng wi t hout gl ass breakage,
gasket failure, deterioration of glazing accessories, and defects in the
work. G azed panels shall conply with the safety standards, as indicated
in accordance with ANSI Z97.1. d azed panels shall conply with indicated
wi nd/ snow | oadi ng i n accordance with ASTM E 1300.

1.4 DELI VERY, STORAGE AND HANDLI NG

d azi ng conpounds shall be delivered to the site in the manufacturer's
unopened containers. dass shall be stored indoors in a safe, wel
ventilated dry | ocation in accordance with manufacturer's instructions, and
shal | not be unpacked until needed for installation. @ ass shall not be
stored on site over 1 nonth.

1.5 PRQIECT/ SI TE CONDI Tl ONS

G azing work shall not be started until outdoor tenperature is above 40
degrees F and rising, unless procedures recommended by gl ass nmanuf act urer
and approved by Contracting Oficer are made to warmthe gl ass and rabbet
surfaces. Ventilation shall be provided to prevent condensation of

noi sture on glazing work during installation. d azing work shall not be
performed during danp or raining weather

1.6 WARRANTY
1.6.1 I nsul ating d ass

Manuf acturer shall warrant the insulating glass to be free of fogging or
filmformation on the internal glass surfaces caused by failure of the
hermetic seal for a period of 10 years from Date of Substantial Conpletion.
Warranty shall be signed by manufacturer.

PART 2 PRODUCTS
2.1 I NSULATI NG GLASS

I nsul ating glass shall be O ass A preassenbled units of dual -sea
construction consisting of lites of glass separated by an al um num steel,
or stainless steel, spacer and dehydrated space conformng to ASTM E 773
and ASTM E 774. Spacer shall be roll-formed, with bent or tightly wel ded
or keyed and sealed joints to conpletely seal the spacer periphery and

el i m nate noi sture and hydrocarbon vapor transm ssion into airspace through
the corners. Primary seal shall be compressed polyi sobutyl ene and the
secondary seal shall be a specially formulated silicone. d ass types shal
be as foll ows:

2.1.1 LowE Lam nated Insulating G ass (Exterior Doors and W ndow Wl | s)
Interior and exterior glass panes for lanminated insulating glass units

shal | be tenpered glass. Tempered glass shall be kind FT fully tenpered
transparent flat type, Cass 2-tinted, Quality g3 - glazing sel ect
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conforming to ASTM C 1048. Units shall consist of an interior |amnated
glass lite, 1/2 inch dehydrated air space, and 1/4 inch thick glass exterior
lite with anti-reflective |lowemssivity coating on inside surface.

Interior lamnated glass lite shall consist of 1/4 inch thick and 1/8 inch
thi ck gl ass bonded together with 0.030 inch thick PVB interlayer under
pressure, or alternatives such as resin |amnates, confornmng to
requirenents of 16 CFR 1201 and ASTM C 1172. d ass performance shall be:

40 STC rating, 0.32 U Value/Wnter Nighttine, and 0. 67 shadi ng coefficient.
Col or shall be as indicated on the draw ngs.

2.1.2 Low E Lami nated Insulating A ass (Exterior W ndows)

Interior and exterior glass panes for LowE insulating units shall be Type
| annealed flat glass, Cass 2-tinted, Quality q3 - glazing select,
conforming to ASTM C 1036. Units shall consist of an interior |amnated
glass lite, 1/2 inch dehydrated air space, and 1/4 inch thick glass exterior
lite with anti-reflective lowem ssivity coating on inside surface.
Interior lanminated glass lite shall consist of 1/4 inch thick and 1/8 inch
thick glass bonded together with 0.030 inch thick PVB interlayer under
pressure, or alternatives such as resin |laninates, conformng to
requirements of 16 CFR 1201 and ASTM C 1172. d ass performance shall be:
40 STC rating, 0.32 U Value/Wnter Nighttinme, and 0.67 shadi ng coefficient.
Col or shall be as indicated on the draw ngs.

2.1.3 Fire/ Safety Rated Insulating dass (Interior Fire Rated Franes
Adj acent to Apparatus Bay)

Interior and exterior glass panes for fire/safety rated insulating glass
for use in interior fire rated franes in the Station Captains O fice and
Al ar mf Conmmmuni cati ons Control Room adj acent to the apparatus bay shall be

| am nated Type | transparent flat type, Cass 1-clear, 1/4 inch thick.

@ ass shall have a 45 minute rating when tested in accordance with ASTME
119. dass shall be permanently |abeled with appropriate markings. d ass
performance shall be: 40 STC rating and 0.47 U-Val ue/Wnter N ghttine.

2.2 HEAT- TREATED GLASS
Heat-treated gl ass shall conformto the follow ng requirenents.

2.2.1 Tenpered d ass (Interior Non-Rated Doors and Franes)
Tempered gl ass shall be kind FT fully tenpered transparent flat type, C ass
1l-clear, Condition A uncoated surface, Quality g3 - glazing select, 1/4
inch thick conform ng to ASTM C 1048 and GANA St andards Manual .

2.3 FI RE/ SAFETY RATED GLASS
Fire/safety rated glass for use in interior fire rated doors and frames,
except where fire/safety rated insulating glass is indicated, shall be
| am nated Type | transparent flat type, Class 1-clear, 1/4 inch thick.
d ass shall have a 45 minute rating when tested in accordance with ASTME
119. dass shall be permanently | abel ed with appropriate markings.

2.4 M RRORS

2.4.1 Gass Mrrors

G ass for mirrors shall be Type | transparent flat type, Cass 1-clear,
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G azing Quality g1 1/4 inch thick confornming to ASTM C 1036. d ass col or
shall be clear. dass shall be coated on one surface with silver coating,
copper protective coating, and mirror backing paint. Silver coating shal
be highly adhesive pure silver coating of a thickness which shall provide
reflectivity of 83 percent or nore of incident |ight when viewed through
1/4 inch thick glass, and shall be free of pinholes or other defects.
Copper protective coating shall be pure bright reflective copper,
honbgeneous wit hout sludge, pinholes or other defects, and shall be of
proper thickness to prevent "adhesion pull" by mrror backing paint.

M rror backing paint shall consist of two coats of special scratch and
abrasi on-resistant paint, and shall be baked in uniformthickness to
provide a protection for silver and copper coatings which will permt
normal cutting and edge fabrication.

2.4.2 Mrror Accessories
2.4.2.1 M rror Franes

Mrrors shall be provided with mirror franes (J-nold channels) fabricated
of one-piece roll-formed Type 304 stainless steel with No. 4 brushed satin
finish and conceal ed fasteners which will keep mirrors snug to wall

Frames shall be 1-1/4 x 1/4 x 1/4 inch continuous at top, bottom and sides
of mirrors. Concealed fasteners of type to suit wall construction materia
shal |l be provided with mirror franes.

2.4.2.2 Mrror dips

Conceal ed fasteners of type to suit wall construction material shall be
provided with clips.

2.5 GLAZI NG ACCESSCRI ES
2.5.1 Pref ormed Tape

Prefornmed tape shall be elastoneric rubber extruded into a ribbon of a
wi dt h and thickness suitable for specific application. Tape shall be of
type which will remain resilient, have excell ent adhesion, and be

chem cally conpatible to glass, netal, or wood.

2.5.2 Seal ant

Seal ant shall be elastoneric conforming to ASTM C 920, Type S or M G ade
NS, Cass 12.5, Use G of type chenically conpatible with setting bl ocks,
preformed sealing tape and seal ants used in manufacturing insulating glass.
Col or of seal ant shall be as sel ected.

2.5.3 d azi ng Gaskets

G azi ng gaskets shall be extruded with continuous integral | ocking

proj ection designed to engage into nmetal glass hol ding menbers to provide a
wat erti ght seal during dynam c |oading, building novenents and thernma
novenents. (d azing gaskets for a single glazed opening shall be continuous
one-piece units with factory-fabricated injection-nolded corners free of
flashing and burrs. d azing gaskets shall be in lengths or units
recommended by manufacturer to ensure agai nst pull-back at corners.

G azing gasket profiles shall be as indicated on draw ngs.

2.5.3.1 Fi xed d azing Gaskets
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Fi xed gl azi ng gaskets shall be cl osed-cell (sponge) snooth extruded
compr essi on gaskets of cured elastoneric virgin neoprene compounds
conform ng to ASTM C 509, Type 2, Option 1.

.5.3.2 Wedge 4 azi ng Gaskets

Wedge gl azi ng gaskets shall be high-quality extrusions of cured el astoneric
Vi rgi n neoprene conpounds, ozone resistant, conform ng to ASTM C 864,
Option 1, Shore A duroneter between 65 and 75.

.5.3.3 Al umi num Fram ng d azi ng Gaskets

G azi ng gaskets for alum numfram ng shall be permanent, elastic,
non-shrinking, non-mgrating, watertight and weathertight.

.5.4 Setting and Edge Bl ocking

Neoprene setting blocks shall be dense extruded type conforming to ASTM D
395, Method B, Shore A durometer between 70 and 90. Edge bl ocking shall be
Shore A duroneter of 50 (+ or - 5). Silicone setting bl ocks shall be

requi red when bl ocks are in contact with silicone sealant. Profiles,

| engths and | ocations shall be as required and recomended in witing by

gl ass manufacturer.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

peni ngs and frami ng systens schedul ed to receive glass shall be exan ned
for conpliance with approved shop draw ngs, GANA d azi ng Manual and gl ass
manuf acturer's recomrendati ons including size, squareness, offsets at
corners, presence and function of weep system face and edge cl earance
requirenents and effective sealing between joints of glass-fran ng nenbers.
Detrinental materials shall be renoved from gl azi ng rabbet and gl ass
surfaces and wiped dry with solvent. d azing surfaces shall be dry and
free of frost.

.2 | NSTALLATI ON

d ass and gl azing work shall be perfornmed in accordance with approved shop
drawi ngs, GANA d azing Manual, gl ass manufacturer's instructions and
warranty requirenents. dass shall be installed with factory |abels intact
and renmoved only when instructed. Fire/safety rated glass shall be
installed in accordance with NFPA 80. Edges and corners shall not be
ground, nipped or cut after |leaving factory. Springing, forcing or
twisting of units during installation will not be permtted.

.3 CLEANI NG

Upon conpl etion of project, outside surfaces of glass shall be washed cl ean
and the inside surfaces of glass shall be washed and polished in accordance
with glass nanufacturer's reconmrendati ons.

.4 PROTECTI ON

G ass work shall be protected imrediately after installation. @ azed
openi ngs shall be identified with suitable warning tapes, cloth or paper
flags, attached with non-staining adhesives. Reflective glass shall be
protected with a protective naterial to elimnate any contani nation of the
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reflective coating. Protective material shall be placed far enough away
fromthe coated glass to allow air to circulate to reduce heat buil dup and
nmoi sture accunul ation on the glass. @ ass units which are broken, chipped,
cracked, abraded, or otherw se damaged during construction activities shal
be renmoved and replaced with new units.

-- End of Section --
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SECTI ON 09720

WALLCOVERI NGS
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 423 (1999a) Sound Absorption and Sound
Absorption Coefficients by the
Rever berati on Room Met hod

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials

ASTM F 793 (1998) Standard O assification of
Wal | covering by Durability Characteristics

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wal | coverings; G DO
Manuf acturer's descriptive data, docunentation stating physical
characteristics, flane resistance, mldew and gernici dal
characteristics.

Installation; G DO

Preprinted installation instructions for wallcovering and
accessori es.

O eani ng and Mai ntenance; G DO

Preprinted cl eaning and nai ntenance instructions for
wal | covering and accessori es.

SD- 04 Sanpl es
Wal | coverings; G DO
Three sanpl es of each indicated type, pattern, and col or of
wal | covering. Sanples of wall covering shall be mninmnum5 x 7

i nches and of sufficient size to show pattern repeat. Three
sanpl es of each indicated type corner guard.
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SD-07 Certificates
Wal | coverings; G DO

Manufacturer's statement attesting that the product furnished
nmeets or exceeds specification requirenments. The statenent nust;
be dated after the award of the contract, state Contractor's name
and address, nanme the project and location, and list the
requi renents being certified

3 DELI VERY AND STORAGE

Materials shall be delivered to the site in manufacturers original unopened
containers | abel ed with manufacturers nane, pattern, texture, size and
related information. Materials shall be stored in accordance with the
manufacturer's instructions in a clean dry ventilated area with tenperature
mai nt ai ned above 60 degrees F for two days prior to installation.

.4 ENVI RONVENTAL REQUI REMENTS

Areas to receive wallcovering shall be maintained at a tenperature above 60
degrees F for 7 days before, during, and 7 days after application.

.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one-year period shall be provided.

.6 EXTRA MATERI ALS

Extra material fromthe sane dye |l ot consisting of 0.5 yards of full-w dth
wal | covering for each 30 linear yards of wallcovering installed shall be
provi ded for maintenance.

PART 2 PRODUCTS

2.

2.

1 WALLCOVERI NGS

Wal | coverings shall be material designed specifically for the specified
use. The wallcovering shall contain a non-nercury based nil dewcide. The
wal | covering shall be type nmade without the use of cadm um based
stabilizers. Wallcovering shall have a Cass A flame spread rating of 0-25
and snoke devel opnent rating of 0-50 when tested in accordance with ASTM E
84.

1.1 Vi nyl Wall covering W1

Vinyl wallcovering shall be a vinyl coated woven or nonwoven fabric with
germ cidal additives and shall conformto ASTM F 793, Category V Type I
(13.1 to 24 ounces) total weight per square yard and wi dth of 54 inches.

.2 CORNER GUARDS

Corner guards shall be 3/32 inch thick and shall cover 3/4 inch each
side of corner at right angles. Corner guards shall be clear vinyl from
the same | ot and col or.

3 PRI MER AND ADHESI VE
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Primer and adhesive shall be of a type recommended by the wall covering
manuf acturer and shall contain a non-nercury based mil dewcide. Adhesive
shal | be strippable type.

4 COLOR, TEXTURE, AND PATTERN

Col or, texture, and pattern shall be as indicated on the draw ngs.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

Contractor shall inspect all areas and conditions under which wall coverings
are to be installed. Contractor shall notify in witing of any conditions
detrinmental to the proper and tinely conpletion of the installation. Wrk
wi Il proceed only when conditions have been corrected and accepted by the
installer.

.2 SURFACE PREPARATI ON

Wal | covering shall not be applied to surfaces that are rough, that contain
stains that will bleed through the wallcovering, or that are otherw se
unsuitable for proper installation. Cracks and holes shall be filled and
rough spots shall be sanded snpboth. Surfaces to receive wallcovering shal
be thoroughly dry. Surface of walls shall be prined as required by
manufacturer's instructions to pernmit ultimte renoval of wallcovering from
the wall surface. Primer shall be allowed to completely dry before
adhesi ve application.

.3 | NSTALLATI ON

. 3.1 Vi nyl Wall covering

Wal | covering shall be installed in accordance with the nmanufacturer's
installation instructions. due and adhesive spillage shall be imrediately
renmoved from wal | covering face and seans with a renpover reconmended by the
manuf act urer.

.3.2 Cor ner Quards

Corner guards shall be installed on all exposed corners in corridors and in
accordance with the nanufacturer's printed instructions. Corner guards
shall run fromtop of base to ceiling in a continuous |ength.

.4 CLEAN- UP

Upon conpl etion of the work, wall covering shall be left clean and free of
dirt or soiling. Surplus materials, rubbish, and debris resulting fromthe
wal | covering installation shall be renpved and area shall be left clean.

-- End of Section --
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SECTI ON 10100

VI SUAL COVMUNI CATI ONS SPECI ALTI ES
11/ 00

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z797.1 (1984; R 1994) Performance Specifications
and Met hods of Testing for Safety d azing
Materials Used I n Buildings

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 221 (2000) Al umi num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 221M (1996) Al unmi num and Al unmi num Al | oy

Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM C 1048 (1997b) Heat-Treated Flat dass - Kind HS,
Kind FT Coated and Uncoated d ass

ASTM E 84 (2000a) Surface Burning Characteristics of
Buil ding Materials

ASTM F 148 (1995) Binder Durability of Cork
Conposition Gasket Materials

ASTM F 152 (1995) Tension Testing of Nonnetallic
Gasket Materials

ASTM F 793 (1998) Standard C assification of
Wal | covering by Durability Characteristics

.2 GENERAL REQUI REMENTS

The term vi sual display board when used herein includes presentation
boards, marker boards, tackboards, board cases, display track system and
hori zontal sliding units. Visual display boards shall be from

manuf acturer's standard product |ine.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
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that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Vi sual Display Boards; G DO
Manuf acturer's descriptive data and catal og cuts.

Manufacturer's installation instructions, and cl eani ng and
mai nt enance instructions.

.4 DELI VERY, STORAGE AND HANDLI NG

Materials shall be delivered to the building site in the manufacturer's
ori gi nal unopened containers and shall be stored in a clean dry area with
tenmperature nmi ntai ned above 50 degrees F. Materials shall be stacked
according to manufacturer's recomendations. Visual display boards shal
be allowed to acclimate to the building tenperature for 24 hours prior to
installation.

.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

PART 2 PRODUCTS

2.

1 COLOR

Finish colors for required itens shall be as indicated on the draw ngs.

.2 MATERI ALS

. 2.1 Por cel ai n Enanel

Mar ker board writing surface shall be conposed of porcelain enanmel fused to
a nom nal 28 gauge (0.0149 inches) thick steel, lamnated to a mininum 1/4
inch thick core material with a steel or foil backing sheet. Witing
surface shall be capabl e of supporting paper by neans of magnets. Marker
board surface for display track system may be a powder paint dry erase
surface adhered to a nom nal 18 gauge (0.0478 inches) thick steel.

. 2.2 Cor k

Cork shall be a continuous resilient sheet made from soft, clean,

granul ated cork relatively free from hardback and dust and bonded with a
bi nder suitable for the purpose intended. The wearing surface shall be
free fromstreaks, spots, cracks or other inperfections that would inpair
its useful ness or appearance. The material shall be seasoned, and a cl ean
cut made not less than 1/2 inch fromthe edge shall show no evi dence of
soft sticky binder.

.2.2.1 Col ored Cork

Col ored cork shall be conposed of pure cork and natural color pignments that
are conbi ned under heat and pressure with linseed oil. Colored cork shal
be col ored throughout and shall be washable. The burlap backing shall be
deeply i nmbedded and keyed to the work sheet being partially concealed in it
and neeting the requirenents of ASTM F 148.
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2.3 Al um num

Al um num franme extrusions shall be alloy 6063-T5 or 6063-T6, conformto
ASTM B 221, and be a minimum 0.06 inches thick. Exposed al unm num shal
have an anodi zed, satin finish. Straight, single | engths shall be used
wher ever possible. Joints shall be kept to a minimum Corners shall be
mtered and shall have a hairline closure.

.3 MARKERBOARD

Mar ker board shall have a porcelain enanmel witing surface and a chal ktray.
Mar ker board shall be a factory assenbled unit conplete in one piece,
wi t hout joints whenever possible. Wen nmarkerboard di mensions require
delivery in separate sections, conponents shall be prefit at the factory,
di sassenbl ed for delivery and jointed at the site. Franme shall be al um num
Chal ktray shall be the sane naterial as the frame and extend the ful
| ength of the liquid markerboard. The narkerboard shall not include a map
rail. Dry erase markings shall be removable with a felt eraser or dry
cloth without ghosting. Each unit shall cone conplete with an eraser and
four different col or conpatible dry erase markers. The size shall be as
shown on the draw ngs.

.4 TACKBOARDS

4.1 Cor k

Tackboard shall consist of a minimum1/4 inch thick colored cork with
burlap backing lam nated to a mninmum 1/4 inch thick hardboard, and shal
have an alum numfrane. The size shall be as shown on the draw ngs.

.5 CASE FOR TACKBOARD UNI T

The case for the tackboard unit shall be recess nounted and have hinged

m ni mum 3/ 16 inch thick tenpered glass doors that are | ockable. Case shal
be al um num and shall have built-in fluorescent lights. Mtered corners
shall be reinforced for rigidity. Doors shall be equipped wth continuous
pi ano hinges. Door glass shall be franed with the case material, and be
reinforced at all corners. Door fram ng shall not depend upon the gl ass
for rigidity. Miltiple door cases shall have an el bow catch. The interior
side of the back panel shall be tackable and shall be conposed of a mi ni mum
1/4 inch colored cork. Two keys shall be provided for each unit. The size
shal |l be as shown on the draw ngs.

.6 PROJECTI ON SCREEN

Recessed nmount notorized projection screen shall have 120V notor that is
lubricated for life, quick reversal type, has overload protector, integra
gears, and preset accessible linmt switches. Recessed nount projection
screens shall have an operabl e cl osure door and access panel. Screen shal
be flame retardant, mldew resistant, and white matte with white nmasking
borders. Bottom of screen fabric shall be weighted with metal rod. Roller
shall be arigid netal at least 5 inches in dianmeter nounted on sound
absor bi ng supports. Mdtor shall be notor-in-roller design. Screen shal
have a 3 position control switch to stop or reverse screen at any point.
The switch shall be installed in a flush electrical box with cover plate,
| ocation(s) as shown on the electrical drawings. Al conduit and wring
fromthe control switch to the projection screen shall be furnished and
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installed by the Contractor. Ceiling recessed case shall be extruded
al um num Screen shall be UL listed. The size shall be as shown on the
dr awi ngs.

PART 3 EXECUTI ON

3.

1 PLACENMENT SCHEDULE

Location and nounting hei ght of visual display boards shall be as shown on
t he draw ngs.

.2 | NSTALLATI ON

Installati on and assenbly shall be in accordance with manufacturer's
printed instructions. Conceal ed fasteners shall be used. Visual display
boards shall be attached to the walls with suitable devices to anchor each
unit. The Contractor shall furnish and install trimitemnms, accessories and
m scel l aneous itens in total, including but not limted to hardware,
grounds, clips, backing materials, adhesives, brackets, and anchorages
incidental to or necessary for a sound, secure, conplete and finished
installation. Installation shall not be initiated until conpletion of room
pai nting and finishing operations. Visual display boards shall be
installed in | ocations and at nounting heights indicated. Visual display
boards shall be installed | evel and plunb, and if applicable doors shall be
al i gned and hardware shall be adjusted. Danaged units shall be repaired or
repl aced by the Contractor as directed by the Contracting O ficer.

.3 CLEANI NG

Witing surfaces shall be cleaned in accordance with manufacturer's
i nstructions.

-- End of Section --
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SECTI ON 15951

DI RECT DI G TAL CONTROL FOR HVAC
12/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 500 (11989; Rev994) Test Methods for Louvers,
Danpers and Shutters

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANSI Cl12.1 (1995) Code for Electricity Metering

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 269 (1996) Seanl ess and Wl ded Austenitic
Stainl ess Steel Tubing for General Service

ASTM B 88 (1996) Seanl ess Copper Water Tube

ASTM B 88M (1996) Seanl ess Copper Water Tube (Metric)

ASTM D 1693 (1997a) Environnental Stress-Cracking of

Et hyl ene Pl astics
ASTM D 635 (1997) Rate of Burning and/or Extent and

Ti me of Burning of Self-Supporting
Plastics in a Horizontal Position

ASME | NTERNATI ONAL ( ASME)

ASME B16. 34 (199; B16.34a) Valves - Flanged, Threaded,
and Wl di ng End

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

ASME BPVC SEC VI D1 (1998) Boiler and Pressure Vessel Code;
Section VI, Pressure Vessels Division 1

- Basic Coverage
ELECTRONI C | NDUSTRI ES ALLI ANCE (EI A)
El A ANSI/ EI A/ TI A-232-F (1991) Interface Between Data Techni cal
Equi pnrent and Data Circuit-Term nating

Equi prent Enpl oyi ng Serial Binary Data
I nt er change
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| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 142 (1991) | EEE Reconmended Practice for
Groundi ng of Industrial and Conmerci al
Power Systens
| NSTRUMENT SOCI ETY OF AMERI CA (I SA)
| SA S7.0.01 (1996) Quality Standard for Instrument Air

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVR)

NENVA 250 (1991) Enclosures for Electrical Equipnrent
(1000 Vol ts Maxi mum

NEMA I CS 1 (1993) Industrial Control and Systens

NEMA ST 1 (1988) Specialty Transformers (Except

CGener al - Pur pose Type)
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)
UL 268A (1998) Smpke Detectors for Duct Application

UL 508 (1993; Rev thru Oct 1997) Industrial
Control Equi pnent

UL 555S (1996) Leakage Rated Danpers for Use in
Snoke Control Systens

UL 94 (1996; Rev thru Jul 1998) Tests for
Flanmaebility of Plastic Materials for
Parts in Devices and Appliances

.2 GENERAL REQUI REMENTS

The direct digital control (DDC) shall be a conplete systemsuitable for
the heating, ventilating and air-conditioning (HVAC) system

2.1 Nanepl at es, Lens Caps, and Tags

Nanmepl ates and | ens caps bearing | egends as shown and tags bearing

devi ce-unique identifiers as shown shall have engraved or stanped
characters. A plastic or nmetal tag shall be nechanically attached directly
to each device or attached by a netal chain or wire. Each airflow

measur enent station shall have a tag showing flow rate range for signal

out put range, duct size, and identifier as shown.

2.2 Verification of D nensions
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After becoming famliar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng any work.

. 2.3 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the nechanical, electrical, and
finish conditions that could affect the work to be perfornmed, shall arrange
such work accordingly, and shall furnish all work necessary to neet such
condi tions.

.2.4 Power - Li ne Surge Protection

Equi pnrent connected to ac circuits shall be protected from power-1|ine
surges. Equi pnent protection shall neet the requirenents of | EEE C62. 41.
Fuses shall not be used for surge protection.

.2.5 Surge Protection for Transmitter and Control Wring

DDC system control - panel equi pnent shall be protected agai nst surges

i nduced on control and transmitter wiring installed outside and as shown.
The equi pnent protection shall be tested in the normal node and in the
common node, using the follow ng two wavef ormns:

a. A 10-mcrosecond by 1,000-n crosecond waveformwi th a peak voltage
of 1,500 volts and a peak current of 60 anperes.

b. An eight mcrosecond by 20-nicrosecond waveformwi th a peak
vol tage of 1,000 volts and a peak current of 500 anperes.

.2.6 System Overall Reliability Requirenent

The system shall be configured and installed to yield a nean tinme between
failure (MIBF) of at |east 40,000 hours. Each DDC controller shall be
desi gned, configured, installed and programmed to provide for stand al one
operation with mnimal performance degradation on failure of other system
conponents to which it is connected or with which it comuni cates.

2.7 DDC System Network Accessibility

VWere the systenms to be controlled by the DDC systemare |located in
mul ti pl e mechani cal roons, each mechani cal room shall have at |east one
conmmuni cation port for the portable workstation/tester. DDC controllers
shall be located in the same room as the equi pnent being controlled or in
an adj acent space which has direct access to the equi pnent room

.2.8 System Accuracy and Di spl ay

The system shall nmaintain an end-to-end accuracy for one year from sensor
to operator's console display for the applications specified and shal

di splay the value as specified. Each tenperature shall be displayed and
printed to nearest 0.1 degree F

.2.8.1 Space Tenperature

Space tenperature with a range of 50 to 85 degrees F plus or mnus 0.75
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degree F for conditioned space; 30 to 130 degrees F plus or nmnus 1
degree F for unconditioned space.

.2.8.2 Duct Tenperature

Duct tenperature with a range of 40 to 140 degrees F plus or minus 2
degrees F.

.2.8.3 Qutside Air Tenperature

Qutside air (OQA) tenperature with a range of mnus 30 to plus 130 degrees F
plus or minus 2 degrees F; with a subrange of 30 to 100 degrees F plus
or minus 1 degree F.

.2.8.4 Wat er Tenperature

Water tenperature with a range of 30 to 100 degrees F plus or mnus 0.75
degree F; the range of 100 to 250 degrees F plus or mnus 2 degrees F
and water tenperatures for the purpose of performing Btu calculations
using differential temperatures to plus or mnus 0.5 degree F using

mat ched sensors.

.2.8.5 Rel ative Humidity

Rel ative humdity, within a range of 20 to 80 percent, plus or nminus 6.0
percent of range (display and print to nearest 1.0 percent).

.2.8.6 Pressure

Pressure with a range for the specific application plus or minus 2.0
percent of range (display and print to nearest psi.)

.2.8.7 Fl ow

Flow with a range for the specific application plus or mnus 3.0 percent of
range, and flows for the purpose of thermal calculations to plus or nmnus
2.0 percent of actual flow (display and print to nearest unit, such as

gall ons per ninute).

.2.8.8 KWh and kW Denmand

KW and kWdenand with a range for the specific application plus or nnus
1.0 percent of reading (display and print to nearest kW or kW.

.2.8.9 Anal og Val ue I nput

An anal og value input to the systenmis equipnment via an Al with a maxi mum
error of 0.50 percent of range, not including the sensor or transmtter
error. This accuracy shall be maintained over the specified environmental
condi ti ons.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs
HVAC Control System G DO

Drawi ngs shall be on 34 by 22 inch sheets in the form and
arrangenent shown. The drawi ngs shall use the sane abbreviations,
synbol s, nonenclature and identifiers shown. Each control system
el ement on a drawi ng shall have a unique identifier as shown. The
HVAC Control System Drawi ngs shall be delivered together as a
conplete subnmittal. Deviations nust be approved by the
Contracting O ficer. Drawings shall be subnmitted along with
Subnittal SD-01, Data.

a. HVAC Control System Draw ngs shall include the foll ow ng:
Sheet One: Drawi ng Index, HVAC Control System Legend.
Sheet Two: Val ve Schedul e, Danper Schedul e.
Sheet Three: Control System Schematic and Equi pnent Schedul e.

Sheet Four: Sequence of Operation and Data Terminal Strip
Layout .

Sheet Five: Control Loop Wring D agrans.

Sheet Six: Mtor Starter and Relay Wring D agram

Sheet Seven: Comunication Network and Bl ock Di agram

Sheet Eight: DDC Panel Installation and Bl ock Di agram
(Repeat Sheets Three through Six for each AHU System)

b. The HVAC Control System Drawi ng I ndex shall show the nane
and nunber of the building, nmlitary site, State or other sinilar
designation, and Country. The Drawi ng | ndex shall Iist HVAC
Control System Draw ngs, including the draw ng nunber, sheet
nunber, drawing title, and computer fil ename when used. The HVAC
Control System Legend shall show generic synbols and the nane of
devi ces shown on the HVAC Control System Draw ngs.

c. The valve schedul e shall include each valve's unique
identifier, size, flow coefficient Cv, pressure drop at specified
flow rate, spring range, positive positioner range, actuator size,
cl ose-of f pressure data, dinensions, and access and cl earance
requi renents data. Valve schedules nay be subnmitted in advance
but shall be included in the conplete subnmittal

d. The damper schedul e shall contain each danper's and each
actuator's identifier, nonminal and actual sizes, orientation of
axis and frane, direction of blade rotation, spring ranges,
operation rate, positive positioner ranges, |ocations of actuators
and danper end switches, arrangenment of sections in nulti-section
danmpers, and net hods of connecting danpers, actuators, and
i nkages. The Danper Schedul e shall include the naxi mum | eakage
rate at the operating static-pressure differential. The Danper
Schedul e shall contain actuator selection data supported by
calculations of the torque required to nove and seal the danpers
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access and clearance requirenents. Danper schedul es may be
submitted in advance but shall be included in the conplete
submittal

e. The HVAC control system schematics shall be in the form
shown, and shall show all control and nechani cal devices
associ ated with the HVAC system A system schematic draw ng shal
be submitted for each HVAC system

f. The HVAC control system equi pnent Schedul e shall be in the
formshown. Al devices shown on the draw ngs havi ng uni que
identifiers shall be referenced in the equi pnent schedul e.
Information to be included in the equipnent schedule shall be the
control | oop, device unique identifier, device function, setpoint,
i nput range, and additional inportant parameters (i.e., output
range). An equi pnent schedul e shall be submitted for each HVAC
system

g. The HVAC control system sequence of operation shall reflect
the | anguage and format of this specification, and shall refer to
the devices by their unique identifiers as shown. No operationa
devi ations from specified sequences will be permtted w thout
prior witten approval of the Contracting Oficer. Sequences of
operation shall be subnmtted for each HVAC control system
i ncludi ng each type of terminal unit control system

h. The HVAC control systemw ring diagrans shall be functiona
Wi ring diagrans which show the interconnection of conductors and
cables to HVAC control panel terminal blocks and to the identified
term nals of devices, starters and package equi pnent. The wiring
di agrans shall show necessary junpers and ground connections. The
Wi ring diagrans shall show the |abels of all conductors. Sources
of power required for HVAC control systems and for packaged
equi pnent control systens shall be identified back to the pane
board circuit breaker nunber, HVAC system control panel, nagnetic
starter, or packaged equi pnent control circuit. Each power supply
and transforner not integral to a controller, starter, or packaged
equi prent shall be shown. The connected volt-anpere |oad and the
power supply volt-anpere rating shall be shown. Wring diagrans
shal |l be subnitted for each HVAC control system

SD- 03 Product Data
Service Organi zations; G DO

Six copies of a list of service organizations qualified to
service the HVAC control system The list shall include the
service organi zati on nanme, address, technical point of contact and
t el ephone nunber, and contractual point of contact and tel ephone
nunber .

Equi prent Conpl i ance Booklet; G DO

The HVAC Control System Equi pnent Conpliance Bookl et (ECB) shal
be in booklet formand i ndexed, with nunbered tabs separating the
i nformati on on each device. It shall consist of, but not be
limted to, data sheets and catal og cuts which document conpliance
of all devices and conponents with the specifications. The ECB
shal | be indexed in al phabetical order by the unique identifiers.
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Devi ces and conponents which do not have uni que identifiers shal
foll ow the devices and conmponents with unique identifiers and
shal |l be indexed in al phabetical order according to their
functional nane. The ECB shall include a Bill of Materials for
each HVAC Control System The Bill of Materials shall function as
the Table of Contents for the ECB and shall include the device's
uni que identifier, device function, manufacturer

nodel / part/cat al og nunber used for ordering, and tab nunber where
the device information is located in the ECB. The ECB shall be
submitted along with Submittal SD-04, Draw ngs.

Conmmi ssi oni ng Procedures; G DO

Si x copies of the HVAC control system conmi ssioning procedures,
i n bookl et formand i ndexed, 60 days prior to the schedul ed start
of conmi ssioning. Conm ssioning procedures shall be provided for
each HVAC control system and for each type of terminal unit
control system The Conmi ssioning procedures shall reflect the
format and | anguage of this specification, and refer to devices by
their unique identifiers as shown. The Conmi ssioning procedures
shal |l be specific for each HVAC system and shall give detailed
step-by-step procedures for conmi ssioning of the systen

a. The Conmmi ssioning procedures shall include detail ed, product
specific set-up procedures, configuration procedures, adjustnent
procedures, and calibration procedures for each device. \ere the
det ai |l ed product specific conm ssioning procedures are included in
manuf acturer supplied manuals, reference nay be made in the HVAC
control system conmi ssioning procedures to the nmanuals.

b. An HVAC control system comm ssioning procedures equi pnent
list shall be included that |ists the equipnment to be used to
acconpl i sh comm ssioning. The list shall include manufacturer
nane, nodel nunber, equipnent function, the date of the |atest
calibration, and the results of the |latest calibration

Performance Verification Test Procedures; G DO

Si x copies of the HVAC Control System Performance Verification
Test Procedures, in booklet formand indexed, 60 days before the
Contractor's schedul ed test dates. The perfornance verification
test procedures shall refer to the devices by their unique
identifiers as shown, shall explain, step-by-step, the actions and
expected results that will denonstrate that the HVAC control
system perfornms in accordance with the sequences of operation, and
ot her contract docunents. An HVAC control system perfornmance
verification test equipnent list shall be included that lists the
equi pnent to be used during performance verification testing. The
list shall include manufacturer name, nodel nunber, equi pnent
function, the date of the latest calibration, and the results of
the | atest calibration

Training; G DO

An outline for the HVAC control systemtraining course with a
proposed time schedule. Approval of the planned training schedule
shal |l be obtained fromthe Governnent at |east 60 days prior to
the start of the training. Six copies of HVAC control system
training course material 30 days prior to the schedul ed start of
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the training course. The training course material shall include
t he operation nanual, maintenance and repair nmanual, and paper
copi es of overheads used in the course.

SD- 06 Test Reports
Conmi ssi oni ng Report; G DO

Si x copies of the HVAC Control System Conmi ssioning Report, in
bookl et form and i ndexed, within 30 days after conpletion of the
system conmi ssi oning. The commissioning report shall include data
coll ected during the HVAC control system comn ssioning procedures
and shall follow the format of the commi ssioning procedures. The
conmmi ssioning report shall include all configuration checksheets
with final values listed for all paraneters, setpoints, P, I, D
setting constants, calibration data for all devices, results of
adjustnents, and results of testing.

Performance Verification Test; G DO

Si x copies of the HVAC Control System Performance Verification
Test Report, in booklet formand indexed, within 30 days after
conpletion of the test. The HVAC control system perfornmance
verification test report shall include data collected during the
HVAC control system perfornmance verification test. The origina
copies of all data gathered during the performance verification
test shall be turned over to the Governnent after Governnent
approval of the test results.

SD-10 Operation and Mai ntenance Data

Operation Manual; G DO
Mai nt enance and Repair Mnual ; G DO

Si x copi es of the HVAC Control System Operation Manual and HVAC
Control System Mai ntenance and Repair Mnual, for each HVAC
control system 30 days before the date scheduled for the training
cour se.

4 DELI VERY AND STORAGE

Products shall be stored with protection fromthe weather, humdity and
tenperature variations, dirt and dust, and other contam nants, within the
storage condition limts published by the equi prent manufacturer. Danpers
shall be stored so that seal integrity, blade alignnment and franme alignnent
are mai nt ai ned.

.5 OPERATI ON IVANUAL

An HVAC control system operation manual in indexed booklet formshall be
provi ded for each HVAC control system The operation manual shall include
the HVAC control system sequence of operation, and procedures for the HVAC
system start-up, operation and shut-down. The operation nmanual shal

include as-built HVAC control systemdetail draw ngs. The operation manua
shal | include the as-built configuration checksheets, the procedures for
changi ng HVAC control system setpoints, and the procedures for placing H/AC
systemcontrollers in the manual control node.

a. The procedures for changi ng HVAC control system setpoints shal
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describe the step-by-step procedures required to change the process
vari abl e setpoints, the alarm setpoints, the bias settings, and setpoint
reset schedul es.

b. The procedures for placing HVAC systemcontrollers in the nanua
control node shall describe step-by-step procedures required to obtain
manual control of each controlled device and to nanually adjust their
posi tions.

.6 MAI NTENANCE AND REPAI R MANUAL

An HVAC control system mai ntenance and repair nmanual in indexed bookl et
formin hardback binders shall be provided for each HVAC control system
The mai ntenance and repair nmanual shall include the routine maintenance
checklist, a recommended repair nethods list, a list of recomended

mai nt enance and repair tools, the qualified service organization list, the
as-built comm ssioning procedures and report, the as-built performance
verification test procedures and report, and the as-built equi pnent data
bookl et .

a. The routine maintenance checklist shall be arranged in a col umar
format. The first colum shall list all devices listed in the equi pnent
conpl i ance bookl et, the second colunm shall state the nmintenance activity
or state no maintenance required, the third colum shall state the
frequency of the nmintenance activity, and the fourth colum for additiona
coments or reference.

b. The recomended repair nmethods list shall be arranged in a
columar format and shall list all devices in the equi pnent data conpliance
bookl et and state the gui dance on recomended repair nmethods, either field
repair, factory repair, or whole-itemreplacenent.

c. The as-built equi pnent data booklet shall include the equipnent
conpl i ance bookl et and manufacturer supplied user manuals and infornmation.

d. If the operation manual and the nmintenance and repair manual are
provided in a common vol une, they shall be clearly differentiated and
separatel y i ndexed.

.7 MAI NTENANCE AND SERVI CE

Services, materials and equi pnment shall be provided as necessary to
maintain the entire systemin an operational state as specified for a
peri od of one year after successful conpletion and acceptance of the
Performance Verification Test. Inpacts on facility operations shall be
mni m zed.

.7.1 Description of Wrk

The adjustment and repair of the systemshall include the manufacturer's
requi red adjustnents of computer equipnent, software updates, transni ssion
equi pnent and instrunmentation and control devices.

.7.2 Per sonnel

Servi ce personnel shall be qualified to acconplish work pronptly and

satisfactorily. The CGovernnent shall be advised in witing of the nane of
the designated service representative, and of any changes in personnel.
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7.3 Schedul ed | nspecti ons

Two inspections shall be performed at six-nmonth intervals and all work
required shall be perfornmed. |Inspections shall be scheduled in June and
Decenber. These inspections shall include:

a. Visual checks and operational tests of equipmnent.
b. Fan checks and filter changes for control system equiprent.

c. Cean control system equi pnent including interior and exterior
surf aces.

d. Check and calibrate each field device. Check and calibrate 50
percent of the total analog points during the first inspection. Check and
calibrate the remai ning 50 percent of the anal og points during the second
maj or i nspection. Certify analog test instrunmentation accuracy to be tw ce
that of the device being calibrated. Randomly check at |east 25 percent of
all digital points for proper operation during the first inspection.
Random y check at |east 25 percent of the remaining digital points during
the second inspection.

e. Run system software diagnostics and correct di agnosed probl ens.

f. Resolve any previous outstanding problens.

.7.4 Schedul ed Wor k

This work shall be perforned during regular working hours, Mpnday through
Friday, excluding |egal holidays.

.7.5 Emer gency Servi ce

The Governnment will initiate service calls when the systemis not
functioning properly. Qualified personnel shall be available to provide
service to the system A tel ephone nunber where the service supervisor can
be reached at all tines shall be provided. Service personnel shall be at
the site within 24 hours after receiving a request for service. The
control systemshall be restored to proper operating condition within three
cal endar days after receiving a request for service.

.7.6 Qper ation

Schedul ed adjustnments and repairs shall include verification of the contro
system operation as denonstrated by the applicable tests of the performance
verification test.

.77 Records and Logs

Dat ed records and | ogs shall be kept of each task, with cumul ative records
for each mmjor component, and for the conplete systemchronologically. A
continuous |log shall be maintained for all devices. The log shall contain
initial analog span and zero calibration values and digital points.

Conpl ete |1 ogs shall be kept and shall be available for inspection onsite,
denmonstrating that planned and systematic adjustnents and repairs have been
acconpl i shed for the control system

7.8 Wor k Request s
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Each service call request shall be recorded as received and shall include
the serial nunber identifying the conmponent involved, its location, date
and time the call was received, nature of trouble, nanes of the service
personnel assigned to the task, instructions describing what has to be
done, the amount and nature of the materials to be used, the time and date
work started, and the tine and date of conpletion. A record of the work
performed shall be submitted within 5 days after work is acconplished.

1.7.9 System Modi fications

Recomendati ons for system nodification shall be subnmitted in witing. No
system nodi fications, including operating paraneters and control settings,
shal | be made wi thout prior approval of the Governnent. Any nodifications
made to the system shall be incorporated into the operations and

mai nt enance manual s, and ot her docunentation affected.

1.7.10 Sof t war e
Updates to the software shall be provided for system operating and
application software, and operation in the systemshall be verified.
Updates shall be incorporated into operations and mai ntenance manual s, and
software docunentation. There shall be at |east one schedul ed update near
the end of the first year's warranty period, at which tinme the | atest

rel eased version of the Contractor's software shall be installed and
val i dat ed.

1.8 FACTORY TESTI NG
The Contractor shall assenble the factory test DDC system as specified and
shall performtest to denonstrate that the performance of the system
satisfies the requirenments of this specification. Mdel nunbers of
equi prent tested shall be identical to those to be delivered to the site.
Oiginal copies of data produced, including results of each test procedure
during factory testing shall be delivered to the Government at the
conclusion of testing, prior to Governnment approval of the test. The test
results docunentation shall be arranged so that commands, responses, and
data acquired are correlated in a nmanner which will allow for |ogica
interpretation of the data.
1.8.1 Factory Test Setup

The factory test setup shall include the follow ng:

a. Central workstation/tester.

b. Printer.

c. DDC test set.

d. Portable workstation/tester.

e. Communi cation links of each type and speed incl udi ng MODEMs.

f. D al-up MODEM

g. Software.

PART 2 PRODUCTS
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1  GENERAL EQUI PMENT REQUI REMENTS

Units of the sane type of equipnent shall be products of a single

manuf acturer. Each maj or conponent of equi pnent shall have the

manuf acturer's name and address, and the nodel and serial nunber in a
conspi cuous place. Materials and equi pnent shall be standard products of a
manuf acturer regularly engaged in the manufacturing of such products, which
are of a simlar material, design and workmanshi p. The standard products
shal | have been in a satisfactory commercial or industrial use for two
years prior to use on this project. The tw years' use shall include
applications of equiprment and naterials under sinilar circunstances and of
simlar size. The two years' experience shall be satisfactorily conpleted
by a product which has been sold or is offered for sale on the comrerci al
mar ket through advertisements, nmanufacturers' catal ogs, or brochures.
Products having less than a two-year field service record will be
acceptable if a certified record of satisfactory field operation, for not

| ess than 6,000 hours exclusive of the nanufacturer's factory tests, can be
shown. The equi pnent itens shall be supported by a service organi zation.

Itens of the same type and purpose shall be identical, including equipnrent,
assenblies, parts and conmponents. Automatic tenperature controls shall be
direct digital controls that will provide the required sequence of

operati on.

1.1 El ectrical and El ectroni c Devices

El ectrical and el ectronic devices not |located within a DDC panel shall have
a NEMA ICS 1 enclosure in accordance with NEMA 250 unl ess ot herw se shown.

1.2 Standard Signal s

Except for air distribution term nal unit control equi pnent, the output of
all analog transmitters and the anal og i nput and output of all DDC
controllers shall be 4-to0-20 mAdc signals. The signal shall originate from
current-sourcing devices and shall be received by current-sinking devices.

. 1.3 Anbi ent Tenperature Limts

DDC panel s shall have anbient condition ratings of 35 to 120 degrees F and
10 to 95 percent relative hum dity, noncondensing. Devices installed
outdoors shall operate within limt ratings of mnus 35 to plus 150
degrees F. Instrunentation and control elenents shall be rated for

conti nuous operation under the anbient environmental tenperature, pressure,
hum dity, and vibration conditions specified or normally encountered for
the installed | ocation.

.2 W RI NG

2.1 Termi nal Bl ocks

Term nal bl ocks shall be insul ated, nodul ar, feed-through, clanmp style with
recessed captive screwtype clanping nmechani sm shall be suitable for rai
nounting, and shall have end plates and partition plates for separation or
shal | have encl osed si des.

.2.2 Control Wring for 24-Volt Circuits

Control wiring for 24-volt circuits shall be 18 AWG mi ni num stranded
copper and shall be rated for 300-volt service.
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2.3 Wring for 120-Volt Grcuits

Wring for 120-volt circuits shall be 18 AW nmi ni mum stranded copper and
shal |l be rated for 600-volt service.

.2.4 I nstrunent ati on Cabl e

I nstrunent ati on cable shall be 18 AW5G stranded copper, single- or
multiple-twisted, mnimum 2 inch lay of twist, 100 percent shiel ded pairs,
and shall have a 300-volt insulation. Each pair shall have a 20 AWG

ti nned-copper drain wire and individual overall pair insulation. Cables
shal | have an overall al um num pol yester or tinned-copper cable-shield
tape, overall 20 AWG tinned-copper cable drain wire, and overall cable

i nsul ati on.

.2.5 Transf orners

Step down transformers shall be utilized where control equi pnment operates
at lower than line circuit voltage. Transformers, other than transforners
in bridge circuits, shall have primaries wound for the voltage avail abl e
and secondaries wound for the correct control circuit voltage. Transforner
shal |l be sized so that the connected load is 80 percent of the rated
capacity or less. Transforners shall conformto UL 508 and NEMA ST 1.

.3  ACTUATORS

Actuators shall be electric or electronic as shown and shall be provided
with nmounting and connecting hardware. Electric or electronic actuators
shal |l be used for variable air volune (VAV) air termnal units. Actuators
shall fail to their spring-return positions on signal or power failure
,except that VAV terminal unit actuators nay be of the floating type. The
actuator stroke shall be limted in the direction of power stroke by an
adj ustabl e stop. Actuators shall have a visible position indicator.
Actuators shall smpoothly open or close the devices to which they are
applied and shall have a full stroke response tine of 90 seconds or |ess.
El ectric actuators shall have an oil-imersed gear train. Electric or

el ectronic actuators operating in series shall have an auxiliary actuator
driver. Electric or electronic actuators used in sequencing applications
shal | have an adj ustabl e operating range and start point.

.3.1 Val ve Actuators

Val ve actuators shall be selected to provide a mininmum of 125 percent of
the nmotive power necessary to operate the valve over its full range of
operati on.

.4 AUTOVATI C CONTROL VALVES

Val ves shall have stainless-steel stens and stuffing boxes w th extended
necks to clear the piping insulation. Unless otherw se stated, valves
shal | have gl obe style bodies. Valve bodies shall be designed for not |ess
than 125 psig working pressure or 150 percent of the system operating
pressure, whichever is greater. Valve |eakage rating shall be 0.01 percent
of rated Cv. Unless otherw se specified, bodies for valves 1-1/2 inches
and small er shall be brass or bronze, with threaded or union ends; bodies
for 2 inch valves shall have threaded ends; and bodies for valves 2 to 3
i nches shall be of brass, bronze or iron. Bodies for valves 2-1/2 inches
and | arger shall be provided with flanged-end connections. Valve Cv shal
be within 100 to 125 percent of the Cv shown.
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4.1 Butterfly Val ve Assenbly

Butterfly val ves shall be threaded lug type suitable for dead-end service

and nodul ation to the fully-closed position, with carbon-steel bodies and

noncorrosive di scs, stainless steel shafts supported by bearings, and EPDM
seats suitable for tenperatures from mnus 20 to plus 250 degrees F

Val ves shall have a manual neans of operation i ndependent of the actuator.
The rated Cv for butterfly valves shall be the value Cv at 70% open (60

degrees open).

4.2 Two- Wy Val ves

Two-way nodul ati ng val ves shall have equal - percentage characteristics.

. 4.3 Thr ee- Wy Val ves

Three-way val ves shall provide linear flow control with constant total flow
t hroughout full plug travel.

.4.4 Term nal -Unit-Coil Val ves

Control valves with either flare-type or solder-type ends shall be provided
for duct or termnal-unit coils. Flare nuts shall be furnished for each
flare-type end val ve.

.4.5 Val ves for Chilled-Water, and dycol Service

Internal valve trimshall be bronze except that valve stens may be type 316
stainless steel. Valve Cv shall be within 100 to 125 percent of the Cv
shown. Valves 4 inches and |arger shall be butterfly.

.4.6 Val ves for Hot-Water Service

For hot water service bel ow 250 degrees F service, internal trim
(including seats, seat rings, nodul ati ng plugs, and springs) of valves
controlling water hotter than 210 degrees F shall be Type 316 stainless
steel. Internal trimfor valves controlling water 210 degrees F or |ess
shal | be brass or bronze. Nonnetallic parts of hot-water control valves
shal |l be suitable for a m nimum continuous operating tenperature of 250
degrees F or 50 degrees F above the system design tenperature, whichever
is higher. Valves 4 inches and |arger shall be butterfly val ves.

.5 DAVPERS

.5.1 Danper Assenbly

A singl e danper section shall have blades no | onger than 48 inches and
shall be no higher than 72 inches. Mxi num danper bl ade wi dth shall be 8
inches. Larger sizes shall be made from a conbi nati on of sections.

Danpers shall be steel, or other materials where shown. Flat blades shal
be made rigid by folding the edges. Bl ade-operating |inkages shall be
within the frame so that bl ade-connecting devices within the sane danper
section shall not be located directly in the air stream Danper axles
shall be 0.5 inch mnimm plated steel rods supported in the danper frame
by stainless steel or bronze bearings. Blades nmounted vertically shall be
supported by thrust bearings. Pressure drop through danmpers shall not
exceed 0.04 inch water gauge at 1,000 feet per mnute in the w de-open
position. Franmes shall not be less than 2 inches in wi dth. Danpers shal
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be tested in accordance with AMCA 500.
.5.2 Oper ating Links

perating links external to danpers, such as crankarns, connecting rods,
and line shafting for transmtting notion from danper actuators to danpers,
shall withstand a |oad equal to at |east twi ce the maxi mumrequired
damper-operating force. Rod lengths shall be adjustable. Links shall be
brass, bronze, zinc-coated steel, or stainless steel. Wrking parts of
joints and clevises shall be brass, bronze, or stainless steel.

Adj ust nents of crankarns shall control the open and cl osed positions of
danpers.

.5.3 Damper Types
Danpers shall be parallel-blade type.
.5.3.1 Qutside Air, Return Air, and Relief Air Danpers

Qutside air, return air and relief air danpers shall be provi ded where
shown. Bl ades shall have interlocking edges and shall be provided with
conpressi ble seals at points of contact. The channel franmes of the danpers
shal |l be provided with janb seals to mninmize air | eakage. Danpers shal

not leak in excess of 20 cfmper square foot at 4 inches water gauge
static pressure when closed. Seals shall be suitable for an operating
tenmperature range of mnus 40 to plus 200 degrees F. Danpers shall be
rated at not less than 2,000 feet per mnute air velocity.

.5.3.2 Mechani cal and El ectrical Space Ventil ation Danpers

Mechani cal and el ectrical space ventilation danpers shall be as shown.
Danpers shall not |eak in excess of 80 cfmsquare foot at 4 inches water

gauge static pressure when closed. Danpers shall be rated at not |ess than
1,500 feet per mnute air velocity.

.5.4 Danper End Switches

Each end switch shall be a hernetically sealed switch with a trip | ever and
over-travel nmechanism The switch enclosure shall be suitable for mounting
on the duct exterior and shall permt setting the position of the trip

| ever that actuates the switch. The trip lever shall be aligned with the
danper bl ade.

.6 SMOKE DETECTORS

Duct snoke detectors shall be provided in supply and return air ducts in
accordance with NFPA 90A. Duct snoke detectors shall conformto the

requi renments of UL 268A. Duct snoke detectors shall have perforated
sanmpling tubes extended into the air duct. Detector circuitry shall be
mounted in a netallic enclosure exterior to the duct. Detectors shall have
manual reset. Detectors shall be rated for air velocities that include air
fl ows between 500 and 4000 fpm Detectors shall be powered fromthe HVAC
control panel. Detectors shall have two sets of normally open alarm
contacts and two sets of normally closed alarmcontacts. Detectors shal

be connected to the building fire alarmpanel for alarminitiation. A
renote annunci ati on nessage on the unit control panel shall be shown and an
accessible rempte reset switch shall be provided for duct detectors that
are nounted eight feet or nore above the finished floor and for detectors
that are not readily visible. Renote |lanps and switches as well as the
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affected fan units shall be properly identified in etched rigid plastic
pl acar ds.

.7 | NSTRUVENTATI ON
. 7.1 Measur enent s

Transmitters shall be calibrated to provide the foll owi ng neasurenents,
over the indicated ranges, for an output of 4 to 20 mAdc:

a. Conditioned space tenperature, from 50 to 85 degrees F
b. Duct tenperature, from 40 to 140 degrees F

c. Chilled-water temperature, from 30 to 100 degrees F

d. Heating hot-water tenperature, from 50 to 250 degrees F
e. Qutside-air tenperature, from nminus 30 to 130 degrees F

f. Relative humidity, 0 to 100 percent for space and duct high-limt
appl i cations.

g. Differential pressure for VAV supply-duct static pressure from 0
to 2.0 inches water gauge.

.T71.2 Tenperature Instruments
.7.2.1 Resi st ance Tenperature Detectors (RTD)

Tenperature sensors shall be 100 ohns 3- or 4-wire RTD. Each RTD shall be
platinumwi th a tolerance of 0.54 degrees F at 32 degrees F with a
tenmperature coefficient of resistance (TCR) of .00214 ohns/ohm deg F and
shal | be encapsul ated in epoxy, series 300 stainless steel, anodized

al um num or copper. Each RTD shall be furnished with an RTD transmtter
as specified, integrally mounted unl ess otherw se shown.

.7.2.2 Cont i nuous Averagi ng RTD

Conti nuous averagi ng RTDs shall have a tolerance of plus or mnus 1.0
degree F at the reference tenperature, and shall be of sufficient length to
ensure that the resistance represents an average over the cross section in
which it is installed. The sensing elenent shall have a bendabl e copper
sheat h. Each averagi ng RTD shall be furnished with an RTD transnitter to
mat ch the resistance range of the averagi ng RTD.

.7.2.3 RTD Transnitter

The RTD transmitter shall match the resistance range of the RTD. The
transmtter shall be a two-wire, |oop powered device. The transmtter
shal | produce a linear 4-to0-20 mAdc out put corresponding to the required
tenmperature neasurenent. The output error shall not exceed 0.1 percent of
the calibrated nmeasurenent.

. 7.3 Differential Pressure Instrunents
The instrument shall be a pressure transmtter with an integral sensing

el ement. The instrument over pressure rating shall be 300 percent of the
operating pressure. The sensor/transmitter assenbly accuracy shall be plus
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or minus two percent of full scale. The transmitter shall be a two-wire,
| oop- powered device. The transmitter shall produce a linear 4-to0-20 mAdc
out put corresponding to the required pressure neasurenent.

.7.4 Ther mowel | s

Thernowel | s shall be Series 300 stainless steel with threaded brass plug
and chain, 2 inch |agging neck and extension type well. |Inside diameter
and insertion length shall be as required for the application.

.7.5 Sunshi el ds

Sunshi el ds for outside air tenperature sensing elenments shall prevent the
sun fromdirectly striking the tenperature sensing elements. The
sunshi el ds shall be provided with adequate ventilation so that the sensing
el ement responds to the anbient tenperature of the surroundings. The top
of each sunshield shall have a gal vani zed netal rainshield projecting over
the face of the sunshield. The sunshields shall be painted white.

. 8 THERMOSTATS

Ther nostat ranges shall be selected so that the setpoint is adjustable
wi t hout tools between plus or minus 10 degrees F of the setpoint shown.
Thernostats shall be electronic or electric.

.8.1 Nonmodul ati ng Room Ther npst at s

Contacts shall be single-pole double-throw (SPDT), hernetically seal ed, and
wired to identified termnals. Mximumdifferential shall be 5 degrees F
Room t hernostats shall be enclosed with separate | ocking covers (guards).

.8.2 Modul ati ng Room Ther nost at s

Modul ating roomthernostats shall have either one output signal, two output
signals operating in unison, or two output signals operating in sequence,
as required for the application. Each thernpstat shall have an adjustabl e
throttling range of 4 to 8 degrees F for each output. Roomthernopstats
shal | be enclosed with separate | ocking covers (guards).

.8.3 Nonnodul ating Capillary Thernostats and Aquastats

Each thernostat shall have a capillary length of at least 5 feet, shal
have adj ustable direct-reading scales for both setpoint and differential,
and shall have a differential adjustable from 6 to 16 degrees F
Aquastats shall be of the strap on type, with 10 degrees F fixed
differential.

.8.4 Freezestats

Freezestats shall be manual reset, |ow tenperature safety thernostats, wth
NO and NC contacts and a 20 foot element which shall respond to the

col dest 18 inch segnent.

.8.5 Modul ating Capillary Thernostats

Each thernostat shall have either one output signal, two output signals
operating in unison, or two output signals operating in sequence, as

required for the application. Thernostats shall have adjustable throttling
ranges of 4 to 8 degrees F for each output.
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8.6 Fan-Coil Unit Room Thernostats

Fan-coil unit thernostats in personnel |iving spaces shall be of the | ow
voltage type with locking covers. Electrical rating shall not exceed 2.5
anperes at 30 volts ac. Housing shall be corrosion resisting netal or

nol ded plastic. Transformer and fan relay shall be provided for the proper
operation of each thernpstatic control system as necessary to suit the
design of the control systemusing the thernostats specified bel ow.

Mot or speed switches shall be provided for three-speed fan control.

.8.6.1 Heati ng Ther nost at

Fan-coil heating thernostats shall be provided with fixed heat anticipation
and shall have a single-pole, single-throw (SPST) switch hermetically
seal ed and actuated by a binetallic or bellows type elenent. Heating
thernostats shall have an adjustable range of at |east 13 degrees bel ow 72
degrees F.

.8.6.2 Conbi nati on Ther nost at

Fan coil unit conbination heating-cooling thernostats shall be provided
with separate tenperature sensing elenents for each system and shall have
a single-pole, single-throw (SPST) switch, hernetically seal ed and actuated
by a binetallic or bellows type elenent. Each elenent shall operate
switches to provide single stage control for heating and cooling. Scales
and ranges shall be as specified for heating thernostats. Thernpstats
shal |l contain, or a subbase shall be provided which contains, selector
switches for Heat-Of-Cool. A changeover controller providing autonatic
sunmer -w nter changeover for thernpstats by sensing the supplied fluid
temperature shall be provided. A limited range heating-cooling dead band
thernmostat shall control cooling when tenperature is above the upper

set point and heating when tenmperature is below the | ower setpoint and shal
have a dead band, with no heating or cooling, when tenperature is between
the setpoints. Setpoint adjustrment shall be conceal ed.

.9 PRESSURE SW TCHES AND SOLENO D VALVES

.9.1 Pressure Swi tches

Each switch shall have an adjustable setpoint with visible setpoint scale.
Range shall be as shown. Differential adjustnment shall span 20 to 40
percent of the range of the device.

.9.2 Differential -Pressure Sw tches

Each switch shall be an adjustabl e di aphragm operated device with two SPDT
contacts, with taps for sensing lines to be connected to duct pressure
fittings designed to sense air pressure. These fittings shall be of the
angled-tip type with tips pointing into the air stream The setpoint shal
not be in the upper or |lower quarters of the range and the range shall not
be nore than three tines the setpoint. Differential shall be a maxi num of
0.15 inch water gauge at the low end of the range and 0.35 inch water gauge
at the high end of the range.

10 I NDI CATI NG DEVI CES

10.1 Ther monet er s
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Mercury shall not be used in thernoneters.
.10.1.1 Pi pi ng System Ther noneters

Pi pi ng system thernoneters shall have brass, malleable iron or alum num
all oy case and frane, clear protective face, pernanently stabilized gl ass
tube with indicating-fluid colum, white face, black nunbers, and a 9 inch
scale. Thernmoneters for piping systens shall have rigid stems with
straight, angular, or inclined pattern.

.10.1.2 Pi pi ng System Ther noneter Stens

Thernoneter stems shall have expansi on heads as required to prevent
breakage at extrene tenperatures. On rigid-stemthernonmeters, the space
between bulb and stemshall be filled with a heat-transfer nedium

.10.1.3 Nonaver agi ng Air-Duct Thernoneters

Ai r-duct thernoneters shall have perforated stem guards and 45-degree
adj ust abl e duct flanges with | ocking mechani sm

.10.1.4 Averaging Air-Duct Thernmoneters

Aver agi ng thernoneters shall have a 3-1/2 inch (nomnal) dial, with black
| egend on white background, and pointer traveling through a 270-degree arc.

.10.1.5 Accur acy

Thernoneters shall have an accuracy of plus or mnus one percent of scale
range. Thernmoneters shall have a range suitable for the application.

.10. 2 Pressure Gauges

Gauges shall be 2 inch (nominal) size, back connected, suitable for field
or panel nounting as required, shall have black | egend on white background,
and shall have a pointer traveling through a 270-degree arc. Accuracy
shall be plus or nminus three percent of scale range. Gauges shall neet
requi renents of ASME B40. 1.

.10.2.1 Hydr oni ¢ Syst em Gauges

Gauges for hydronic system applications shall have ranges and graduati ons
as shown.

.11  CONTROL DEVI CES AND ACCESSCRI ES
11,1 Rel ays

Control relay contacts shall have utilization category and ratings sel ected
for the application, with a mninumof tw sets of contacts (two normally
open, two normally closed) enclosed in a dustproof enclosure. Relays shal
be rated for a mnimumlife of one mllion operations. Operating tine
shall be 20 m|liseconds or |ess. Relays shall be equi pped with coi
transi ent suppression devices to limt transients to 150 percent of rated
coil voltage. Tinme delay relays shall be 2PDT with eight-pin connectors,
dust cover, and a matching rail-nounted socket. Adjustable timng range
shall be 0 to 5 minutes. Power consunption shall not be greater than three
watts.
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2.11.2 Current Sensing Rel ays

Current sensing relays shall provide a normally-open contact rated at a

m ni mum of 50 volts peak and 1/2 anpere or 25 VA, noninductive. There
shall be a single hole for passage of current carrying conductors. The
devi ces shall be sized for operation at 50 percent rated current based on
the connected | oad. Voltage isolation shall be a nminimum of 600 volts.

2.11.3 Power - Li ne Conditioners (PLC)

Power line conditioners shall be furnished for each DDC panel. The PLCs
shal | provide both voltage regulation and noise rejection. The PLCs shal
be of the ferro-resonant design, with no noving parts and no tap switching,
while electrically isolating the secondary fromthe power-line side. The
PLCs shall be sized for 125 percent of the actual connected kVA | oad.
Characteristics of the PLC shall be as follows:

a. At 85 percent |oad, the output voltage shall not deviate by nore
than plus or mnus one percent of nominal when the input voltage fluctuates
bet ween m nus 20 percent to plus 10 percent of noni nal.

b. During |load changes of zero to full |oad, the output voltage shal
not deviate by nore than plus or mnus three percent of noninal voltage.
Full correction of |oad switching disturbances shall be acconplished wthin
five cycles, and 95 percent correction shall be acconplished within two
cycl es of the onset of the disturbance.

c. Total harnmonic distortion shall not exceed 3-1/2 percent at ful
| oad.

2.12 DI RECT DI G TAL CONTROL (DDC) HARDWARE

Al'l functions, constraints, data base paraneters, operator devel oped

prograns and any other data shall be downl oadabl e froma portable

wor kstation/tester or the central workstation/tester to network contro

panels, RIU s, universal programmable controllers, and unitary controllers.
Downl oad shall be acconplished through both the primary network and the

| ocal DDC portable workstation/tester port.

2.12.1 Net wor k Control Pane

Net work control panels shall be mcroconputer-based with sufficient nenory
provided to performall specified and shown network control panel functions
and operations, including spare capacity for all spares and its I/O
functions specified. Each network control panel and renote I/O units (RIU)
shal |l have a mninmumof 10%of its I/O functions as spare capacity but not

| ess than 2 of each type used in each. The type of spares shall be in the
sanme proportion as the inplenmented I/O functions on the panel, but in no
case shall there be less than two spare points of each type. The panel 1/0O
functions shall be furnished conplete, with no changes or additions
necessary to support inplenentation of spare functions. CQutput relays
associated with digital signals shall be considered part of the I1/0O
function, whether physically nounted in the enclosure or separately
nounted. |Inplenentation of spare points shall necessitate only providing
the additional field sensor or control device, field wiring including
connection to the system and point definition assignnent by the operator
using the central workstation/tester or portable workstation/tester. The
panel shall contain all necessary |I/O functions to connect to field sensors
and control panels. |/O function operation shall be fully supervised to
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detect 1/O function failures. Network control panels shall operate in an

i ndependent stand-al one node, which is defined as all network control pane
operations perforned by the network control panel without any continuing
input fromother Direct digital controls or portable workstation/tester.
The network control panel shall be capable of controlling a mx of at |east
32 RIUs, unitary controllers, and universal programmble controllers.

2.12.1.1 I ntegral Features
The network control panel shall include:
a. Main power switch.
b. Power on indicator.

c. Portable workstation/tester port, connector, and if necessary
power supply.

d. Manufacturers control network port.

e. An intrusion detection device, connected as an al arm
2.12.1.2 Conmmuni cati on I nterfaces
The foll owi ng comuni cation capabilities shall function sinultaneously.

a. Manufacturers Control Network. Manufacturers control network
conmuni cations interfaces for each data transm ssion systens (DTS) circuit
bet ween network control panels and RIUs, unitary controllers, and universa
programuabl e controll ers, shall be provided. Comunication interfaces
shal | be provided between each network control panel and associated 1/0
functions. The DTS will provide for transm ssi on speeds necessary to
conmply with performance requirenents specified. DTS equipnent shall be
installed in the network control panel enclosure.

b. Portable Wrkstation/ Tester Port. A comruni cations port for
interfacing to a portable workstation/tester shall be provided. Network
control panel workstation/tester port other than RS-232,shall be converted
to RS-232, including cabling and power supply, and shall be pernanently
installed in the panel.

c. Primary Network Port. The network control panel shall either have
a built in primary network Port or be capable of accepting a primary
network port expansion card for future networking to a base wide utility
nonitoring and control system (UMCS). The primary network port expansion
card shall be either Ethernet (IEEE802.3) or ARCNET.

2.12.1.3 Menory and Real Tine Cock (RTC) Backup

The network control panel memory and real time clock functions shal
continue to operate for a mninumof 72 hours in the event of a power
failure. |If rechargeable batteries are provided, automatic chargi ng of
batteries shall be provided. Wenever a either a pernmanent

wor kst ation/tester or portable workstation/tester is nonitoring the network
control panel, a low battery al arm nessage shall be sent to it.

2.12.1. 4 Dupl ex Qutl et
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A singl e phase, 120 Vac electrical service outlet for use with test
equi prent shall be furnished either inside or within 6 feet of the network
control panel enclosure.

.12.1.5 Locki ng Encl osures

Locki ng type mounting cabinets with common keying shall be furnished for
each network control panel.

.12.1.6 Fai | ure Mde

Upon failure of the network control panel, either due to failure of the
network control panel hardware or of the manufacturers control network, the
network control panel shall revert to the failure node as shown.

a. Manufacturers Control Network Failure: Upon failure of the
manuf acturers control network, the network control panel shall operate in
an i ndependent stand-al one node.

b. Network Control Panel Hardware Failure: Upon failure of the
network control panel hardware, the network control panel shall cease
operation and stop comunications with other network control panels, RIUs,
unitary controllers and universal programable controllers connected to the
af fected network control panel. The affected network control panel shal
respond to this failure as specified and shown.

.12.2 R U

The RIU shall be functionally a part of the network control panel as
specified, but may be renptely | ocated fromthe network control panel and
conmmuni cat e over a dedicated comunication circuit. Wen renotely | ocated,
the 1/0O functions shall be subject to the same requirements as for the
network control panel hardware. RIUs shall be used to connect renote
inputs and outputs to a network control panel and shall contain all
necessary |/ O functions to connect to field sensors and control devices.
Rl U operation shall be fully supervised by the network control panel to
detect failures. Each R U shall have a mininmmof 10 %of its 1/0O
functions as spare capacity. The type of spares shall be in the same
proportion as the inplenented I/O functions on the RIU, but in no case
shall there be less than two spare points of each type. The R U shall be
furni shed conplete, with no changes or additions necessary to support

i npl ementation of spare functions. Qutput relays associated with digita
signal s shall be considered part of the I/O function, whether physically
mounted in the enclosure or separately nounted. |[|nplenmentation of spare
points by others shall require only providing the additional field sensor
or control device, field wiring including connection to the system and
poi nt definition assignnment by the operator. The R U shall either report
the status of all connected points on each scan, or report the status of
all points which have changed state or value since the previous scan.

.12.2.1 I ntegral Features
The RI U shall include:
a. Min power swtch.
b. Power on indicator.

c. Portable workstation/tester port, connector, and if necessary
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power supply.
d. Manufacturers control network port.

e. On-Of-Auto switches for each DO which controls a device. These
switches shall be nmounted in the RIU, with the exception of nmotors, for
whi ch the switch shall be mounted at the notor control center. On-Of-Auto
switches are not required for DO associated with a status or alarm such as
pilot lights. The status of these switches shall be available to the RIU
for further processing.

f. Mnimm Maxi mum Aut o switches, or Auto-Manual sw tches with manua
output override, for each AO The status of these shall be available to
the panel for further processing.

g. An intrusion detection device, connected as an al arm

.12.2.2 Dupl ex Qutl et

A single phase, 120 Vac el ectrical service outlet for use with test
equi prent shall be furnished either inside or within 6 feet of the RIU

.12.2.3 Locki ng Encl osures

Locki ng type mounting cabinets with commopn keying shall be furnished for
each R U

.12.2. 4 Fai | ure Mde

Upon failure of the RIU, either due to failure of the RIU hardware or of
the DTS, the RIU shall revert to the failure nbde shown.

.12.3 Uni versal Programmabl e Controller (UPC)

The uni versal programmable controller shall be a microprocessor based
control |l er designed and progranmed to control and nonitor systens as shown.
Resi dent prograns shall be contained in reprogramabl e nonvol atil e nmenory.

Each uni versal progranmable controller shall contain necessary power
supplies, transformers, nenory, |/O functions and comunications interfaces
necessary to performits required functions and to provide control and

noni tori ng of connected equi pnent and devices. It shall contain al
necessary |/ O functions to connect to field sensors and controls. [/O
operation shall be fully supervised to detect 1/O function failures. It

shal |l provide for operation as a device connected to the systemvia the
manuf acturers control network.

.12.3.1 Integral Features

The uni versal programmable controller shall include as a mni num
a. Min power switch
b. Power on indicator.

c. Portable workstation/tester port, connector, and if necessary
power supply.

d. Manufacturers control network port.
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e. |/Ofunctions
(1) 8 Dl
(2) 4 DO
(3) 8 A
(4) 4 AO
(5 1 PA

2.12.3.2 Communi cation I nterfaces

The UPC shall have the follow ng comruni cati on capabilities which shal
function sinultaneously.

a. Mnufacturers Control Network. The manufacturers control network
conmuni cations interface for a data transm ssion systens (DTS) circuit
between the UPC and a network control panels shall be provided. The DTS
will provide for transm ssion speeds necessary to conply with perfornmance
requirenents specified. DTS equipnent shall be installed in the UPC Pane
encl osure.

b. Portable Wrkstation/ Tester Port. A comruni cations port for
interfacing to a portable workstation/tester shall be provided. A UPC
wor kst ation/tester port other than RS-232, shall be converted to RS-232,

i ncluding cabling and power supply, and shall be permanently installed in
t he panel.

2.12.3.3 Menory and RTC Backup

The UPC nmenory and real time clock functions shall continue to operate for
a mnimumof 72 hours in the event of a power failure. |If rechargeable
batteries are provided, autonmatic charging of batteries shall be provided.
Whenever a either a permanent workstation/tester or portable

wor kstation/tester is nmonitoring the network control panel, a |low battery
al arm message shall be sent to it.

2.12.3. 4 Speci fic Requirenents
Each uni versal progranmable controller shall be accessible for purposes of
application selection, control paraneters, set point adjustnent, and
nmoni toring fromany DDC controll er connected to the sane nanufacturers
control network as the universal programmable controller. This shall be
done using a portable workstation/tester connected to a portable
wor kst ation/tester port either directly or via nodem

2.12.3.5 Locki ng Encl osures

Locki ng type nounting cabinets with common keying shall be furnished for
each encl osure.

2.12.3.6 Fai | ure Mde

Upon failure of the universal programmable controller, it shall revert to
the failure node of operation as shown.

2.12. 4 Unitary Controller
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The unitary controller shall be a mcroprocessor based, stand-al one,

dedi cat ed purpose controller, conmmunicating with the network control panel,
desi gned and programred to control air distribution system m xi ng boxes,
term nal units, heat punps, fan coil units, or VAV boxes as shown. Each
unitary controller shall contain resident programs in nonvolatile nenory
for each specific application inplenmented. Each unitary controller shal
contai n necessary power supplies, transformers, nenory, |/O functions and
communi cations interfaces necessary to performits required functions and

to provide control and nonitoring of connected equi prent and devices. It
shall contain all necessary 1/O functions to connect to field sensors and
controls. [|/O operation shall be fully supervised to detect I/0O function

failures and shall provide for operation as a device connected to the
network control panel via the manufacturers control network.

.12.4.1 Integral Features
The unitary controller shall include:
a. Min power switch
b. Power on indicator.
c. Portable workstation/tester port, connector, and power supply.
d. Manufacturers control network port.
e. Al I/Ofunctions required to inplenent the requirenments as shown.

f. On-Of-Auto switches for each DO which controls a device. These
swi tches shall be nmounted in the field panel, with the exception of notors,
for which the switch shall be nmounted at the notor control center
On-Of-Auto switches are not required for DO associated with a status or
alarm such as pilot lights. The status of these switches shall be
avail able to the panel for further processing.

g. M ninmum Maxi nrum Auto swi tches, or Auto-Manual sw tches w th manual
out put override, for each AO The status of these shall be available to
the panel for further processing.

.12.4.2 Conmmmuni cati on I nterfaces

The unitary controller shall have the foll owi ng communi cati on capabilities
whi ch shall function simultaneously.

a. Manufacturers Control Network. The manufacturers control network
conmuni cations interface for a data transm ssion systens (DTS) circuit
between the unitary controller and a network control panel shall be
provided. The DTS will provide for transni ssion speeds necessary to conply
wi th performance requirenents specified. DTS equipment shall be installed
in the unitary control panel enclosure.

b. Portable Wrkstation/ Tester Port. A comruni cations port for
interfacing to a portable workstation/tester shall be provided. A unitary
controll er workstation/tester port other than RS-232, shall be converted to
RS- 232, including cabling and power supply, and shall be pernmanently
installed in the panel. For unitary controller applications where the
controller is not nounted in an enclosure, such as for fan-coil units or
VAV termnal units, a portable conversion device for an RS-232 connection
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to the portable workstation/tester may be provided.
.12.4.3 Speci fic Requirenments

Unitary controller conponents for new air distribution termnal units shal
be furnished to the air distribution terminal unit nmanufacturer for factory
nmounting and cali brati on.

a. Accessibility and Interfaces: Each unitary controller shall be
accessi bl e for purposes of application selection, control paraneters, set
poi nt adjustnent, and nonitoring using a portable workstation/tester
connected to the nanufacturers control network. They shall also be
accessible with a portable workstation/tester connected to the unitary
controll er portable workstation/tester port.

b. Ar Distribution Termnal Unit Controls - Pressure |ndependent:
Controls shall consist of a transducer for connection to the
vel ocity-sensing device provided by the termnal unit supplier in the
primary air entering the ternminal unit, a roomtenperature sensor, a danper
actuator, and an adjustable m croprocessor-based controller. The room
tenperature sensor shall have occupant setpoint adjustnment and tenperature
di splay, tined override of unoccupi ed node, and a communication port. The
controller shall operate the danper for cooling and heating and provide
control outputs for duct heating coil if applicable. This controller
capability shall allow the sequencing of the danper and the heating coil to
mai ntain conditions in the space.

c. Air Distribution Terminal Unit Controls - Pressure |ndependent
with Recirculating Fan: Controls for pressure-independent boxes with
recirculating fans shall consist of a transducer for connection to the
vel ocity-sensing device provided by the termnal unit supplier in the
primary air entering the terminal unit, a roomtenperature sensing el enent,
a danper actuator, an adjustable m croprocessor-based term nal unit
controller, and a switch to operate the recirculation fan, provided by the
termnal unit supplier. The roomtenperature sensor shall have occupant
set poi nt adj ustnment and tenperature display, tinmed override of unoccupied
node, and a communication port. The controller shall operate the danper
for cooling and shall provide outputs for controlling the recirculation fan
and duct heating coil in sequence for heating.

d. Air Distribution Termnal Unit Danper Actuator: Air distribution
term nal unit danper actuator shall open or close the device to which it is
connected within 60 seconds. The danper actuator shall utilize spring
return to fail to the position shown on | oss of power or control signal.

.12.4. 4 Fai | ure Mde

Upon failure of the unitary controller, it shall revert to the failure node
of operation as shown.

.12.5 Chiller Control Pane

Chiller control panel shall be m croprocessor-based and shall provide, both
| ocal ly and through the Manufacturers Control Network, the control,

noni toring, and safety equi pment functions provided by the chiller

manuf acturer's control panel (s) (two conmunications ports total). The
chiller control panel instrumentation and control ranges and accuracies
shall match those of the chiller manufacturer's control devices. The
chiller panel shall have a comunication port for interface to a Portable
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Wor kst ati on/ Tester through either the Manufacturers Control Network or
nmodem for chiller(s) start/stop, chilled water tenperature reset, and
nmonitoring of chiller operating status, alarns, and power consunpti on.

.12.6 Boi |l er Control Pane

Boi |l er control panel shall be mcroprocessor-based and shall provide, both
| ocally and through the Manufacturers Control Network, the control,

nmoni toring, and safety equi pment functions provided by the boiler

manuf acturer's control panel (s) (two communications ports total). The

boil er control panel instrunentation and controls ranges and accuracies
shall match those of the boiler manufacturer's control devices. The boiler
panel shall have a conmunication port for interface to a Portable

Wor kst ati on/ Tester through either the Manufacturers Control Network or
nodem for boiler(s) and start/stop, boiler water tenperature reset, and
noni toring of boiler operating status, alarnms.

.12.7 I/ O Functions
.12.7.1 DDC Hardware |/ O Functi ons

I/ O Functions shall be provided as part of the DDC system and shall be in
accordance with the foll ow ng:

a. The analog input (Al) function shall nonitor each anal og input,
perform A-to-D conversion, and hold the digital value in a buffer for
interrogation. The A-to-D conversion shall have a m ni mumresol ution of 10
bits plus sign. Signal conditioning shall be provided for each anal og
input. Analog inputs shall be individually calibrated for zero and span,
in hardware or in software. The Al shall incorporate comobn node noise
rejection of 50 dB fromO to 100 Hz for differential inputs, and nornal
node noi se rejection of 20 dB at 60 Hz from a source inpedance of 10,000
ohms. I nput ranges shall be within the range of 4-to-20 mAdc.

b. The anal og output (AO function shall accept digital data, perform
D-to- A conversion, and output a signal within the range of 4-to-20 nAdc.
D-to- A conversion shall have a mininumresolution of eight bits plus sign.
Anal og outputs shall be individually calibrated for zero and span. Short
circuit protection on voltage outputs and open circuit protection on
current outputs shall be provided.

c. The digital input (D) function shall accept on-off, open-close,
or other change of state (two state data) indications. Isolation and
protection agai nst an applied steady-state voltage up to 180 Vac peak shal
be provi ded.

d. The digital output (DO function shall provide contact closures
for nmonentary and mai ntai ned operation of output devices. C osures shal
have a mini mum duration of 0.1 second. DO relays shall have an initial
breakdown vol t age between contacts and coil of at |east 500 V peak.

El ectromagnetic interference suppression shall be furnished on all output
lines to limt transients to nondamagi ng | evels. Protection against an
appl i ed steady-state voltage up to 180 Vac peak shall be provided. M ninmm
contact rating shall be one anpere at 24 Vac.

e. The pul se accumul ator function shall have the same characteristics
as the DI. In addition, a buffer shall be provided to totalize pul ses and
allow for interrogation by the DDC system The pul se accunul ator shal
accept rates up to 20 pul ses per second. The totalized value shall be
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reset to zero upon operator's conmmand.
f. Signal conditioning for sensors shall be provided as specified.

. The binary coded decinmal (BCD) function: The BCD function shal
have the same characteristics as the DI, except that, in addition, a buffer
shal |l be provided to totalize inputs and allow for interrogation by the
network control panel. The BCD function shall have 16-channel optically
i solated buffered inputs to read four digit nunbers. The BCD function
shal | accunul ate inputs at rates up to 10 inputs per second.

.12.7.2 Fai | ure Mde

Upon failure of the I/O function, including data transm ssion failure,

| ogi ¢ power supply failure, DDC processor malfunction, software failure,
interposing relay power failure, or any other failure which prevents stand
al one operation of any DDC nornal |y capabl e of stand al one operation,
connected outputs shall be forced to the failure node shown.

.12.8 Port abl e Wor kst ati on/ Tester

A portable workstation/tester shall be provided and shall be able to
connect to any DDC hardware. The portable workstation/tester shall consist
of a portable conputer with a nomnal 10 inch active color matrix liquid
crystal display, capable of displaying up to 256 colors at a nini mum
resolution of 640 X 480 pixels, an external VGA nonitor port, 32 bit

m croprocessor operating at a mninumof 100 MHZ. The portable

wor kst ation/tester shall have, as a mininmum a 1200 MB hard drive, 16
negabytes of nenory, integral pointing device, serial and parallel ports,
col or VGA video port for an external color nonitor, 3.5 inch floppy disk
drive, nmodem PCMCI A type 3 slot, rechargeable battery, battery charger and
120 Vac power supply. It shall include carrying case, extra battery,
charger and a conpatible network adapter. The workstation/tester shall

a. Run DDC di agnosti cs.

b. Load all DDC nenory resident progranms and information, including
paraneters and constraints.

c. Display any Al, DI, AO DO, or PA point in engineering units for
anal og points or status for digital points.

d. Control any AO or DO

e. Provide an operator interface, contingent on password | evel,
all owing the operator to use full English | anguage words and acronyns, or
an object oriented graphical user interface.

f. Display database paraneters.

g. Modify database paraneters.

h. Accept DDC software and information for subsequent |oading into a
specific DDC. Provide all necessary software and hardware required to
support this function, including an EI A ANSI/EI A/ Tl A-232-F port.

i . Disabl e/enabl e each DDC

j. Performall workstation functions as specified.
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2.12.9 Central Workstation/ Tester

A central workstation/tester shall be provided and shall be able to
conmmuni cate any network control panel via the primary network. The centra
wor kst ation/tester shall be functionally equivalent to the portable

wor kstation/tester. The central workstation/tester shall consist of a
central conputer with a nominal 14 inch VGA col or display, capable of

di splaying up to 256 colors at a nminimumresol ution of 640 X 480 pi xels, 32
bit m croprocessor operating at a mininmumof 100 MHZ. The centra

wor kst ation/tester shall have, as a mninum a 2100 MB hard drive, 32
negabytes of nenory, integral pointing device, serial and parallel ports,
color VGA video port for an external color monitor, 3.5 inch floppy disk
drive, nmodem PCMCI A type three slot, rechargeable battery, battery
charger, 120 Vac power supply and network adapter (Ethernet |EEE802.3 or
ARCNET). The central workstation/tester shall:

a. Run DDC di agnostics.

b. Load all DDC nenory resident progranms and information, including
paraneters and constraints.

c. Display any Al, DI, AO DO, or PA point in engineering units for
anal og points or status for digital points.

d. Control any AO or DO

e. Provide an operator interface, contingent on password | evel,
all owi ng the operator to use full English | anguage words and acronyns, or
an object oriented graphical user interface.

f. Display database paraneters.
g. Modify database paraneters.

h. Accept DDC software and information for subsequent |oading into a
specific DDC. Provide all necessary software and hardware required to
support this function, including an EI A ANSI/EI A/ Tl A-232-F port.

i. Disable/enable each DDC
j. Performall workstation functions as specified.

.13 DDC SOFTWARE

Al'l DDC software described in this specification shall be furnished as part
of the conplete DDC System

.13.1 Qperating System

Each DDC shall contain an operating systemthat controls and schedul es that
DDC s activities inreal tinme. The DDC shall maintain a point database in
its nenory that includes all paraneters, constraints, and the | atest val ue
or status of all points connected to that DDC. The execution of DDC
application progranms shall utilize the data in nmenory resident files. The
operating systemshall include a real tine clock function that maintains
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the seconds, mnutes, hours, date and nmonth, including day of the week.
Each DDC real time clock shall be automatically synchronized with the
network control panel real tinme clock at |east once per day to plus or

m nus 10 seconds. Wen the network control panel is connected to a centra
wor kst ation/tester, the network control panel RTC shall be updated by the
central workstation/tester RTC. The tinme synchronization shall be
acconpl i shed wi thout operator intervention and wi thout requiring system
shutdown. The operating systemshall allow | oading of software, data files
data entry, and diagnostics fromthe central workstation/tester both
locally through the central workstation/tester port and renotely through a
network control panel and the manufacturers control network.

2.13. 1.1 Startup

The DDC shall have startup software that causes automatic commencenent of
operation w thout human intervention, including startup of all connected
I/O functions. A DDC restart program based on detection of power failure
at the DDC shall be included in the DDC software. Upon restoration of
power to the DDC, the programshall restart equi pnrent and restore |loads to
the state at time of power failure, or to the state as commanded by tinme
progranms or other overriding programs. The restart program shall include
start time del ays between successive commands to prevent demand surges or
overload trips. The startup software shall initiate operation of self-test
di agnostic routines. Upon failure of the DDC, if the database and
application software are no | onger resident or if the clock cannot be read,
the DDC shall not restart and systens shall remain in the failure node
indicated until the necessary repairs are made. |If the database and
application prograns are resident, the DDC shall resune operation after an
adjustable tinme delay of fromO to 600 seconds. The startup sequence for
each DDC shall include a unique tinme delay setting for each control output
when system operation is initiated.

2.13.1.2 Qper ati ng Mode

Each DDC shall control and nonitor functions as specified, independent of
conmuni cations with other DDC. This software shall performall DDC
functions and DDC resident application prograns as specified using data
obtained fromI/O functi ons and based upon the DDC real time clock
function. Wen comuni cations circuits between the DDC are operable, the
DDC shall obtain real time clock updates and any required gl obal data

val ues transnmitted fromother network control panels. The DDC software
shal | execute comuands after perform ng constraints checks in the DDC
Status and anal og val ues, including alarnms and other data shall be
transmtted fromother network control panels when comruni cations circuits
are operable. |If conmunications are not avail able, each DDC shall function
i n stand-al one node and operational data, including the |atest status and
val ue of each point and results of calculations, normally transmtted from
ot her network control panels shall be stored for |ater transmission to the

network control panel. Storage for the |atest 256 val ues shall be provided
at each network control panel. Each DDC shall accept software downl oaded
fromthe network control panel. Constraints shall reside at the DDC

2.13.1.3 Fai |l ure Mode
Upon failure for any reason, each DDC shall perform an orderly shutdown and
force all DDC outputs to a predeterm ned (failure node) state, consistent
with the failure nmodes shown and the associ ated control device.

2.13.2 Functi ons
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The Contractor shall provide software necessary to acconplish the follow ng
functions, as appropriate, fully inplemented and operational, w thin each
network control panel, RIU unitary controller and universal programmble
controller.

a. Scanning of inputs.

b. Control of outputs.

c. Reporting of anal og changes outside a selectable differential.
d. Reporting of unauthorized digital status.

e. Reporting of alarms automatically to network control panel.

f. Reporting of I/O status to network control panel upon request.

. Maintenance of real time, updated by the network control panel at
| east once a day.

h. Communication with the network control panel

i. Execution of DDC resident application prograrns.

j. Averaging or filtering of Als.

k. Constraints checks (prior to conmmand i ssuance).

| . Diagnostics.

m Portable workstation/tester operation as specified.

n. Reset of PA by operator based on tine and val ue.
2.13.2.1 Anal og Monitoring

The system shall neasure and transmit anal og val ues includi ng cal cul at ed
anal og points. An anal og change in value is defined as a change exceedi ng
a preset differential value as specified. The record transmtted for each
anal og value shall include a readily identifiable flag which indicates the
abnormal status of the value when it deviates from operator sel ectable
upper and lower analog limts. Analog values shall be expressed in proper
engineering units with sign. Engineering units conversions shall be

provi ded for each nmeasurenent. Each engineering units conversion set shal
i nclude range, span, and conversion equation. A vocabulary of engineering
unit descriptors shall be provided, using at |east three al phanuneric
characters to identify information in the system The system shall support
255 different engineering units.

2.13.2.2 Logic (Virtual) Points

Logic (virtual) points shall be software points entered in the point

dat abase which are not directly associated with a physical 1/0 function.
Logic (virtual) points shall be analog or digital points created by

cal culation fromany comnbi nation of digital and anal og points, or other
data having the properties of real points, including alarms, wthout the
associ ated hardware. Logic (virtual) points shall be defined or cal cul ated
and entered into the database by the Contractor. The cal cul ated anal og
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poi nt shall have point identification in the sane format as any other
anal og point. The cal culated point shall be used in any program where the
real value is not obtainable directly. Constants used in calcul ations
shal | be changeabl e on-line by the operator. Calcul ated point val ues shal
be current for use by the systemw thin 10 seconds of the time of any input
changes.

.13.2.3 State Vari abl es

If an anal og point represents nore than two (up to eight) specific states,
each state shall be naneable. For exanple, a |evel sensor shall be

di spl ayed at its neasured engineering units plus a state variable with
nanmed states usable in programs or for display such as | ow

al arm' | ow/ nor mal / hi gh/ hi gh al arm

.13.2.4 Analog Totalization
Any anal og point shall be operator assignable to the totalization program
Up to eight anal og values shall be totalized within a selectable tine
period. At the end of the period, the totals shall be stored.
Totalization shall then restart fromzero for the next time period. The
program shal|l keep track of the peak and total value nmeasured during the
current period and for the previous period. The operator shall be able to
set or reset each totalized value individually. The tinme period shall be
able to be operator defined, nodified or deleted on-Iline.
.13.2.5 Trendi ng
Any anal og or cal cul ated point shall be operator assignable to the trend
program Up to eight points shall be sanpled at individually assigned
intervals, selectable between one minute and two hours. A mninum of the
nost recent 128 sanpl es of each trended point shall be stored. The sanple
intervals shall be able to be defined, nodified, or deleted on-line.
.13.3 |/ O Poi nt Database/ Paranmeter Definition
Each 1/ 0O point shall be defined in a database residing in the DDC. The
definition shall include all physical parameters associated with each
poi nt. Each point shall be defined and entered into the database by the
Contractor, including as applicable:

a. Nane.

b. Device or sensor type (i.e., sensor, control relay, notors).

c. Point identification nunber

d. Unit.

e. Building nunber.

f. Area.

g. Island.

h. DDC number and channel address.

i. KW{(running).
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j. KW(starting).
k. Sensor range.
|. Controller range.
m  Sensor span.
n. Controller span.
0. Engineering units conversion (scale factor).
p. Setpoint (anal og).
g. High reasonabl eness val ue (anal og).
r. Low reasonabl eness val ue (anal og).
s. Hghalarmlimt differential (return to normal).
t. Lowalarmlimt differential (return to normal).
u. Hghalarmlimt (anal og).
v. Lowalarmlimt (analog).
w. Alarmdisable time period upon startup or change of setpoint.
X. Anal og change differential (for reporting).
y. Alarmclass and associated prinmary nessage text.
z. High accurmulator limt (pulse).
aa. Status description.
bb. Run tine target.
cc. Failure node as specified and shown.
dd. Constraints as specified.
2.13.4 Al arm Processing

Each DDC shall have al arm processing software for Al, D, and PA alarnms for
all real and virtual points connected to that DDC

2.13.4.1 Digital Alarns Definition

Digital alarms are those abnormal conditions indicated by Dis as specified
and shown.

2.13.4.2 Anal og Al arns Definition

Anal og al arns are those conditions higher or ower than a defined val ue, as
measured by an Al. Anal og readings shall be conpared to predefined high
and low linmts, and alarmed each time a value enters or returns froma
[imt condition. Unique high and low limts shall be assigned to each
anal og point in the system Analog alarmlinits shall be stored in the DDC
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dat abase. Each analog alarmlimt shall have an associated unique limt
differential specifying the amount by which a variable nmust return into the
proper operating range before being annunciated as a

return-to-normal -state. Al linmts and differentials shall be entered
on-line by the operator in limts of the neasured variable, without
interruption or loss of nonitoring of the point concerned. The program
shal | automatically change the high or lowlimts or both, of any anal og
poi nt, based on time schedul ed operations as specified, allowing for a time
interval before the alarmlimt becones effective. |In CPA applications,
key the imt to a finite deviation traveling with the setpoint. The
system shal|l automatically suppress analog alarmreporting associated with
a digital point when that digital point is turned off.

.13.4.3 Pul se Accumul ator Al arns Definition

Pul se accunul ator alarns are those conditions calculated fromtotalized
val ues of accumul ator inputs or PA input rates that are outside defined
limts as specified and shown. PA totalized values shall be conpared to
predefined limts and alarnmed each tinme a value enters a limt condition.
Unique limts shall be assigned to each PA point in the system Limts
shall be stored in the DDC dat abase.

.13.5 Constraints
.13.5.1 Equi prent Constraints Definitions

Each control point in the database shall have DDC resident constraints
defined and entered by the Contractor, including as applicable:

a. Maximumstarts (cycles) per hour.

b. Mnimmoff tinme.

c. Mnimumon tine.

d. Hghlimt (value in engineering units).

e. Lowlimt (value in engineering units).
.13.5.2 Constrai nts Checks

Control devices connected to the systemshall have the DDC nenory resident
constraints checked before each conmand is issued to insure that no

equi prrent damage will result frominproper operation. Each command shal

be executed by the DDC only after all constraints checks have been passed.
Each command poi nt shall have uni que constraints assigned. Hi gh and | ow
"reasonabl eness" val ues or one differential "rate-of-change" value shall be
assigned to each Al. Values outside the reasonableness limts shall be

rej ected and an al arm nessage sent to the network control panel or portable
wor kstation/tester. Status changes and anal og poi nt val ues shall be
reported to the workstation upon operator request, such as for reports,

al phanuneri c di spl ays, graphic displays, and application progranms. Each

i ndi vi dual point shall be capable of being selectively disabled by the
operator froma workstation/tester. Disabling a point shall prohibit
nmonitoring and automatic control of that point.

.13.6 Di agnosti cs

Each DDC shall have self-test diagnostic routines inplenmented in firmare.
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The tests shall include routines that exercise nenory. Diagnostic software
shal |l be usable in conjunction with the central workstation/tester and
portabl e workstation/tester. The software shall display nessages in
English to informthe tester's operator of diagnosed probl ens.

.13.7 Sunmrer - Wnter Operation Monitoring

The system shall provide software to automatically change the operating
paraneters, nonitoring of alarmlimts, and start-stop schedul es for each
nechani cal system from sumer to winter and vice-versa. The software shal
provi de autonmatic conmmands to applications prograns to coordi nate proper
sunmer or w nter operation. Change over setpoints shall be operator

sel ectabl e and settabl e.

.13.8 Control Sequences and Control Loops

Sufficient nmenory shall be provided to inplenment the requirenments specified
and shown for each DDC. Specific functions to be inplenented are defined
in individual systemcontrol sequences and database tables shown in the
drawi ngs, and shall include, as applicable, the follow ng:

a. Pl Control: This function shall provide proportional control and
proportional plus integral control.

b. Two Position Control: This function shall provide control for a
two state device by conparing a set point against a process variable and an
est abl i shed deadband.

c. Floating Point Control: This function shall exercise control when
an error signal exceeds a sel ected deadband, and shall nmaintain control
until the error is within the deadband Iimts.

d. Signal Selection: This function shall allow the selection of the
hi ghest or | owest anal og value froma group of anal og values as the basis
of control. The function shall include the ability to cascade anal og
val ues so that |arge nunmbers of inputs can be reduced to one or two outputs.

e. Signal Averaging: This function shall allow the mathematica
cal cul ation of the average anal og value froma group of anal og val ues as
the basis of control. The function shall include the ability to "weight"
the individual anal og values so that the function output can be biased as
necessary to achi eve proper control.

f. Reset Function: This function shall develop an AO based on up to
two Al's and one operator specified reset schedul e.

g. Cooling/Heating Qperation Program Software shall be provided to
change, either automatically or on operator conmand, the operating
paraneters, nonitoring of alarmlimts, and start-stop schedul es for each
nmechani cal system where such a change from cooling to heating and vice
versa i s meaningful. The software shall provide commands to application
progranms to coordinate cooling or heating node operation. Software shal
automatically switch facilities fromcooling to heating, and vice versa,
based on schedul es or tenperatures. Al HVAC equi pnent and systens shal
be assigned to the program

.13.9 Command Priorities

A schene of priority levels shall be provided to prevent interaction of a
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command of low priority with a command of higher priority. The system
shall require the latest highest priority command addressed to a single
point to be stored for a period of time |longer than the | ongest tine
constraint in the on and off states, insuring that the correct command
shal | be issued when the tine constraint is no longer in effect or report
the rejected command. Override commands entered by the operator shall have
hi gher priority than those emanating from applications prograns.

PART 3 EXECUTI ON

3.

3.

1  GENERAL | NSTALLATI ON CRI TERI A
1.1 HVAC Control System

The HVAC control systemshall be conpletely installed and ready for
operation. Dielectric isolation shall be provided where dissimlar netals
are used for connection and support. Penetrations through and nmounting
holes in the building exterior shall be nade watertight. The HVAC contro
systeminstallation shall provide clearance for control system nmai ntenance
by mai ntai ni ng access space between coils, access space to nixed-air

pl enuns, and ot her access space required to calibrate, renove, repair, or
repl ace control system devices. The control systeminstallation shall not
interfere with the clearance requirenents for nechanical and electrica
syst em mai nt enance.

1.2 Software Installation

Software shall be | oaded for an operational system including databases for
all points, operational parameters, and system comand, and application
software. The Contractor shall provide original and backup copi es of
source, excluding the general purpose operating systens and utility
prograns furni shed by conputer manufacturers and the non-job-specific
proprietary code furni shed by the system nmanufacturer, and object nodul es
for software on each type of nedia utilized, within 30 days of fornal
CGovernment acceptance. |n addition, a copy of individual floppy disks of
software for each DDC panel shall be provided.

. 1.3 Devi ce Mounting Criteria

Devi ces nounted in or on piping or ductwork, on building surfaces, in
nmechani cal /el ectrical spaces, or in occupied space ceilings shall be
installed in accordance with manufacturer's recomrendati ons and as shown.
Control devices to be installed in piping and ductwork shall be provided
with required gaskets, flanges, thermal conpounds, insulation, piping,
fittings, and manual val ves for shutoff, equalization, purging, and
calibration. Strap-on tenperature sensing elenments shall not be used
except as specified.

.1.4 Wring Criteria

Wring external to control panels, including | owvoltage wring, shall be
installed in nmetallic raceways. Wring shall be installed without splices
bet ween control devices and DDC panels. Instrunentation grounding shall be
installed as necessary to prevent ground | oops, noise, and surges from
adversely affecting operation of the system Gound rods installed by the
contractor shall be tested as specified in |EEE Std 142. Cables and
conductor wires shall be tagged at both ends, with the identifier shown on
the shop drawings. Electrical work shall be as specified in Section 16415
ELECTRI CAL WORK, | NTERI OR and as shown.
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.2 CONTROL SYSTEM | NSTALLATI ON
2.1 Danper Actuators
Actuators shall not be mounted in the air stream Miltiple actuators
operating a conmon danper shall be connected to a comon drive shaft.
Actuators shall be installed so that their action shall seal the danper to
the extent required to maintain | eakage at or below the specified rate and
shal | nove the bl ades snpothly.

. 2.2 Local Gauges for Actuators

Pneurmati c actuators shall have an accessible and visible receiver gauge
installed in the tubing lines at the actuator as shown.

. 2.3 Room | nstrunment Mounti ng

Room i nstrunments , such as wall nounted thernostats, shall be nmounted 60
i nches above the floor unless otherw se shown. Tenperature setpoint

devi ces shall be recess nounted.

. 2.4 Freezestats

For each 20 square feet of coil face area, or fraction thereof, a
freezestat shall be provided to sense the tenperature at the | ocation
shown. Manual reset freezestats shall be installed in approved, accessible
| ocations where they can be reset easily. The freezestat sensing el enent
shall be installed in a serpentine pattern

.2.5 Averaging Tenperature Sensing El ements

Sensing el ements shall have a total element mnimumlength equal to 1
i near foot per square foot of duct cross-sectional area.

. 2.6 Foundati ons and Housekeepi ng Pads

Foundati ons and housekeepi ng pads shall be provided for the HVAC contro
system air conpressors.

2.7 Duct Static Pressure Sensing Elenments and Transnitters

The duct static pressure sensing elenment and transmitter sensing point

shall be located at 75%to 100% of the distance between the first and | ast

air termnal units.

. 2.8 I ndication Devices Installed in Piping and Liquid Systens

Gauges in piping systens subject to pul sation shall have snubbers. Gauges

for steam service shall have pigtail fittings with cock. Thernonmeters and

tenmperature sensing elenments installed in liquid systems shall be installed
in thernowells.

.3 CONTROL SEQUENCES OF OPERATI ON

Sequences of operation shall be as shown on the draw ngs.

.4 COW SSI ONI NG PROCEDURES
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3.4.1 Eval uati ons

3.

The Contractor shall make the observations, adjustnents, calibrations,
neasurenents, and tests of the control systens, set the tinme schedule, and
nmake any necessary control systemcorrections to ensure that the systens
function as described in the sequence of operation.

.4.1.1 | t em Check

Signal levels shall be recorded for the extrene positions of each
controll ed device. An itemby-itemcheck of the sequence of operation
requi renents shall be perforned using Steps 1 through 4 in the specified
control system conmi ssioning procedures. Steps 1, 2, and 3 shall be
performed with the HVAC system shut down; Step 4 shall be perfornmed after
the HVAC systens have been started. External input signhals to the DDC
system (such as starter auxiliary contacts, and external systens) may be
simulated in steps 1, 2, and 3. Wth each operational node signal change,
DDC system out put relay contacts shall be observed to ensure that they
function.

.4.1.2 Weat her Dependent Test Procedures

Weat her dependent test procedures that cannot be perforned by sinulation
shal |l be perfornmed in the appropriate climatic season. Wen sinulation is
used, the actual results shall be verified in the appropriate season.

.4.1.3 Two- Poi nt Accuracy Check

A two-point accuracy check of the calibration of each HVAC control system
sensing elenent and transnitter shall be perfornmed by conparing the DDC
systemreadout to the actual value of the variable measured at the sensing
el ement and transnmitter or airflow neasurenent station location. Digita
indicating test instruments shall be used, such as digital thermoneters,
notor-driven psychroneters, and tachometers. The test instrunents shall be
at least twice as accurate as the specified sensing el ement-to-DDC system
readout accuracy. The calibration of the test instrunents shall be
traceable to National Institute O Standards And Technol ogy standards. The
first check point shall be with the HVAC systemin the shutdown condition,
and the second check point shall be with the HVAC systemin an operationa
condition. Calibration checks shall verify that the sensing el enent-to-DDC
system readout accuracies at two points are within the specified product
accuracy tolerances. |If not, the device shall be recalibrated or replaced
and the calibration check repeated.

.4.1.4 Insertion and | mersion Tenperatures

Insertion tenperature and i nmersion tenperature sensing el enments and
transmtter-to-DDC systemreadout calibration accuracy shall be checked at
one physical location along the axis of the sensing el ement.

.4.1.5 Aver agi ng Tenperature

Aver agi ng tenperature sensing el enment and transmtter-to-DDC system readout
calibration accuracy shall be checked every 2 feet along the axis of the
sensing elenent in the proxinmty of the sensing elenment, for a nmaxi mum of
10 readi ngs. These readi ngs shall then be averaged.

4.2 Unit Heater
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The "OFF/ AUTO' switch shall be placed in the "OFF" position. Each space
thernmostat tenperature setting shall be turned up so that it nakes contact
to turn on the unit heater fans. The unit heater fans shall not start.

The "OFF/ AUTO' switch shall be placed in the "AUTO' position. |t shall be
ensured that the unit heater fans start. Each space thernpstat tenperature
setting shall be turned down, and the unit heater fans shall stop. The
thernostats shall be set at their tenperature setpoints. The results of
testing of one of each type of unit shall be | ogged.

.4.3 Gas-Fired Infrared Heater

Each space thernopstat tenperature setting shall be turned up so that it
makes contact to turn on the infrared heater; it shall be ensured that the
heater turns on. Each space thernostat tenperature shall be turned down
and it shall be ensured that the infrared heater turns off. The
thernostats shall be set at their tenperature setpoints. The results of
testing of one of each type of unit shall be | ogged.

.4.4 Fan Coil Unit

The dual -t enperature hydronic system shall be set to heating. Each space
thernostat tenperature setting shall be turned up so that it nakes contact
and turns the fan coil unit on. It shall be ensured that the fan coil unit
fan starts and the val ves open to flow through the coils. Each space
thernostat tenperature setting shall be turned down and it shall be ensured
that the fan coil unit fans stop. It shall be ensured that the val ves
close to flow through the coils. The dual -tenperature hydronic system
shall be switched to cooling. Each space thernostat tenperature setting
shall be turned up and it shall be ensured that contact is broken and the

fan coil unit fans stop. It shall be ensured that the valves close to flow
through the coil. Each space thernostat tenperature setting shall be
turned down. It shall be ensured that the fan coil unit fans start and the

val ves open to flow through the coils. The thernostats shall be set at
their tenperature setpoints. The results of testing of one of each type of
unit shall be | ogged.

4.5 Singl e Building Hydronic Heating with Hot Water Boiler
Steps for installation shall be as foll ows:

a. Step 1 - Systemlnspection: The HVAC system shall be observed in
its shutdown condition. It shall be verified that power and nmain air are
avai |l abl e where required.

b. Step 2 - Calibration Accuracy Check with HVAC System Shut down:
Readi ngs shall be taken with a digital thernonmeter at each tenperature
sensing el enent |ocation. Each tenperature shall be read at the DDC
controller, and the thernoneter and DDC system readi ngs | ogged. The
calibration accuracy of the sensing el enent-to-DDC system readout for
outside air tenperature and system supply tenperature shall be checked.

c. Step 3 - Actuator Range Adjustnments: A signal shall be applied to
the actuator through an operator entered value to the DDC system The
proper operation of the actuators and positioners for all valves shall be
verified visually. The signal shall be varied fromlive zero to ful
range, and it shall be verified that the actuators travel from zero stroke
to full stroke within the signal range. It shall be verified that al
sequenced actuators nove fromzero stroke to full stroke in the proper
direction, and nove the connected device in the proper direction fromone
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extreme position to the other.
d. Step 4 - Control System Conm ssi oni ng:

(1) The two-point calibration sensing el enment-to-DDC system
readout accuracy check for the outside air tenperature shall be
performed. Any necessary software adjustnents to setpoints or
paraneters shall be nade to achieve the outside air tenperature
schedul e.

(2) The outside air tenperature shall be sinulated through an
operator entered value to be above the setpoint. It shall be
verified that punps and boiler stop. A value shall be entered to
simul ate that the outside air tenperature is below the setpoint as
shown. It shall be verified that punps start and boil er operates.

(3) The two-point calibration accuracy check of the sensing

el ement -t o- DDC system readout for the hydronic system supply
tenperature shall be perforned. The supply tenperature setpoint
shall be set for the temperature schedule as shown. Signals of 8
ma and 16 na shall be sent to the DDC system fromthe outside air
tenperature sensor, to verify that the supply tenperature setpoint
changes to the appropriate val ues.

(4) The control systemshall be placed in the occupied node. The
calibration accuracy check of sensing el enent-to-DDC system
readout shall be perforned for each space tenperature sensor and
the val ues | ogged. Each space tenperature setpoint shall be set
as shown. The control system shall be placed in the unoccupied
node, and it shall be verified that each space tenperature

set poi nt changes to the unoccupi ed nbde setting.

4.6 Variable Air Volunme Control System- Wth Return Fan
Steps for installation shall be as foll ows:

a. Step 1 - SystemlInspection: The HVAC system shall be observed in
its shutdown condition. It shall be verified that power and main air are
avai |l abl e where required, and that the outside air and relief air dampers
are closed, the return air danper is open, and that the supply fan and
return/relief fan inlet vanes and cooling coil valve are closed.

b. Step 2 - Calibration Accuracy Check with HVAC System Shut down:
Readi ngs shall be taken with a digital thernonmeter at each temperature
sensing el enent |ocation. Each tenperature shall be read at the DDC
controller, and the thernoneter and DDC system di spl ay readi ngs | ogged.

The calibration accuracy of the sensing el enent-to-DDC system readout for
outside air, return air, mxed air, and cooling coil discharge tenperatures
shal | be checked. The mininumoutside air flow, supply air flow and
return air flow shall be read, using a digital indicating veloneter, and
the vel oneter and DDC system di spl ay readi ngs | ogged. The flows shoul d
read zero.

c. Step 3 - Actuator Range Adjustnents: A signal shall be applied to
the actuators through an operator entered value at the DDC system The
proper operation of the actuators and positioners for all dampers and
val ves shall be visually verified. The signal shall be varied fromlive
zero to full range, and actuator travel shall be verified fromzero stroke
to full stroke within the signal range. It shall be verified that all
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sequenced and parall el operated actuators nove from zero stroke to ful
stroke in the proper direction, and nmove the connected device in the proper
direction fromone extrene position to the other.

d.

Step 4 - Control System Comm ssi oni ng:

(1) Wth the fans ready to start, the control systemshall be
placed in the ventilation delay node and in the occupi ed node, and
it shall be verified that supply fan and return fan start. It
shal|l be verified that the outside air danpers and relief air
danper are closed, the return air danper is open, and the cooling
coil valve and inlet vanes are under control, by sinulating a
change in the fan di scharge tenperature. The system shall be

pl aced out of the ventilation delay node, and it shall be verified
that the econonizer outside air and relief air danmpers remain
closed, the return air danper remai ns open, and the m ni num

out side air danper cones under control

(2) The two-point calibration accuracy check of sensing

el ement -t o- DDC system readout for the m ni mum outside air flow
nmeasur enent station shall be performed. Force all VAV box danpers
to the full open position, turn all exhaust fans off, nmanually

adj ust the supply duct static pressure to achieve the design duct
static pressure, nanually adjust the output to the return fan to
establish the design differential flow difference between the
supply and return duct flows, and manually adjust the m ni mum
outside air flowto achieve a flow which is approxi mately 25% 1 ess
than the desired air flow Under these conditions, the mnimm
outside air flow control |oop shall be tuned. Confirmstable
operation of the mninmumoutside air flow control loop in response
to a process disturbance.

(3) The starter switch of return fan shall be turned to the "OFF"
position, and the inlet vane danper shall be opened. Wth supply
fan running, a high static pressure input signal shall be
simul ated at the device by a pressure input to the sensing device.
HVAC system shutdown shall be observed, and it shall be verified
that the high static alarmis initiated. The HVAC system shall be
restarted by manual reset, and it shall be verified that the high
static alarmreturns to normal

(4) The two-point accuracy check of sensing el ement-to-DDC system
readout for the static pressure in the supply duct shall be
per f or med.

(5) Each VAV terminal unit controller's mninmumflow and nmaxi num
flow setpoints shall be set at the sane setting. This will
prevent the VAV box danper from nodul ati ng under space tenperature
control and will achieve a constant supply duct system pressure
drop. The return fan inlet vane shall be placed under control

and the starter switch shall be turned to the "AUTO' position so
that the fan starts. The two-point calibration accuracy check of
sensi ng el ement-to-DDC systemreadout for the air flow neasurenent
stations shall be perforned. The supply fan flow shall be
changed to verify that the return flow setpoint tracks the supply
fan flow with the proper flow differential

(6) The econom zer node shall be sinulated by a change in the
outside air tenperature and the return air tenperature through
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operator entered values and it shall be verified that the system
goes into the econom zer node. The mixed air tenperature shall be
artificially changed through operator entered values to slightly
open the econom zer outside air danper and the second point of the
two- poi nt calibration accuracy check of sensing el enent-to-DDC
system readout for outside air, return air, and mxed air
tenperatures shall be perfornmed. The tenperature setpoint shal

be set as shown.

(7) The two-point calibration accuracy check of sensing

el ement -t o- DDC system readout for the fan discharge tenperature
shal |l be perfornmed. The setpoint for the fan di scharge
tenperature shall be set as shown. A change shall be simulated in
the di scharge air tenperature through an operator entered val ue
and it shall be verified that the control valve is nodul at ed.

(8) The control systemshall be placed in the unoccupi ed node and
it shall be verified that the HVAC system shuts down and the
control system assunes the specified shutdown conditions. The
space tenperature shall be artificially changed to bel ow t he night
set back tenperature setpoint, and it shall be verified that the
HVAC system starts; the space tenperature shall be artificially
changed to above the night setback tenperature setpoint and it
shal |l be verified that the HVAC system stops. The ni ght setback
tenperature setpoint shall be set at the setpoint.

(9) Wth the HVAC systemrunning, a filter differential pressure
switch input signal shall be sinulated at the device. It shall be
verified that the filter alarmis initiated. The differential
pressure switch shall be set at the setpoint as shown. This shal
be performed for each filter

(10) Wth the HVAC systemrunning, a freezestat trip input signa
shal|l be sinmulated at the device. HVAC system shutdown shall be
verified. It shall be verified that a |low tenperature alarmis
initiated. The freezestat shall be set at the setpoint as shown.
The HVAC system shall be restarted by manual restart and it shal
be verified that the alarmreturns to nornal.

(11) Wth the HVAC system running, a snoke detector trip input
signal shall be sinmulated at each device. Control device actions
and interlock functions as described in the Sequence of Operation
shall be verified. Sinulation shall be perforned w thout

fal se-alarmng any Life Safety systens. It shall be verified that
t he HVAC system shuts down and the snoke detector alarmis
initiated. The detectors shall be reset. The HVAC system shal

be restarted by manual reset, and the alarmreturn-to-nornal shal
be verified.

(12) For each VAV terminal unit, velocity setpoints shall be set
for m ni mum and maxi mum fl ow, and tenperature setpoints for the
heati ng/ cool i ng dead band. The actions of the controller, the
operation of the danper, and the operation of heating shall be
verified. It shall be verified that space tenperature is

mai nt ai ned.

3.5 BALANCI NG, COWM SSI ONI NG, AND TESTI NG

3.5.1 Coordi nation with HVYAC System Bal anci ng
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Conmi ssi oni ng of the control system except for tuning of controllers,
shal |l be performed prior to or simultaneous with HVAC system bal anci ng.
The contractor shall tune the HVAC control systemafter all air system and
hydroni ¢ system bal anci ng has been conpl et ed, m ni rum danper positions set
and a report has been issued.

.5.2 Control System Calibration, Adjustments, and Comm Ssi oni ng

Control system conmm ssioning shall be performed for each HVAC system using
test plans and procedures previously approved by the Governnment. The
Contractor shall provide all personnel, equipnent, instrunentation, and
suppl i es necessary to perform comn ssioning and testing of the HVAC contro
system All instrunentation and controls shall be calibrated and the

speci fied accuracy shall be verified using test equipnent with calibration
traceable to NI ST standards. Wring shall be tested for continuity and for
ground, open, and short circuits. Mechanical control devices shall be
adjusted to operate as specified. HVAC control panels shall be pretested
off-site as a functioning assenbly ready for field connections,

calibration, adjustnent, and comm ssioning of the operational HVAC contro
system Control paranmeters and logic (virtual) points including contro

| oop setpoints, gain constants, and integral constraints, shall be adjusted
before the systemis placed on Iine. Comunications requirenents shall be
as indicated. Witten notification of any planned conm ssioning or testing
of the HVAC Control systenms shall be given to the Governnment at |east 14
cal endar days in advance.

.5.3 Per f ormance Verification Test

The Contractor shall denonstrate conpliance of the HVAC control systemwth
the contract documents. Using test plans and procedures previously
approved by the CGovernnent, the Contractor shall denonstrate all physica
and functional requirenents of the project. The performance verification
test shall show, step-by-step, the actions and results denonstrating that
the control systens performin accordance with the sequences of operation.
The performance verification test shall not be started until after receipt
by the Contractor of witten permssion by the Governnment, based on

CGover nrent approval of the Comm ssioning Report and conpl etion of

bal ancing. The tests shall not be conducted during schedul ed seasonal off
peri ods of base heating and cooling systens.

.5.4 Endur ance Test

The endurance test shall be used to denpnstrate the specified overal
systemreliability requirement of the conpleted system The endurance test
shall not be started until the Governnent notifies the Contractor in
witing that the performance verification test is satisfactorily conpl eted.
The Governnent may ternminate the testing at any tine when the systemfails
to performas specified. Upon term nation of testing by the Governnent or
by the Contractor, the Contractor shall commence an assessment period as
described for Phase Il. Upon successful conpletion of the endurance test,
the Contractor shall deliver test reports and other docunentation as
specified to the Governnent prior to acceptance of the system

a. Phase | (Testing). The test shall be conducted 24 hours per day,
7 days per week, for 15 consecutive cal endar days, including holidays, and
the system shall operate as specified. The Contractor shall nmake no
repairs during this phase of testing unless authorized by the Governnent in
witing.
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b. Phase Il (Assessnent). After the conclusion of Phase |, the
Contractor shall identify failures, determ ne causes of failures, repair
failures, and deliver a witten report to the Governnent. The report shal
explain in detail the nature of each failure, corrective action taken,
results of tests perforned, and shall reconmend the point at which testing
shoul d be resuned. After delivering the witten report, the Contractor
shal | convene a test review nmeeting at the jobsite to present the results
and recommendations to the Governnent. As a part of this test review
neeting, the Contractor shall denpnstrate that all failures have been
corrected by perform ng appropriate portions of the perfornmance
verification test. Based on the Contractor's report and test revi ew
neeting, the Government may require that the Phase | test be totally or
partially rerun. After the conclusion of any retesting which the
Covernment may require, the Phase Il assessment shall be repeated as if
Phase | had just been conpl et ed.

.5.5 Post ed and Panel |nstructions

Posted and Panel Instructions, showing the final installed conditions,
shal | be provided for each system The posted instructions shall consist
of lam nated hal f-size drawi ngs and shall include the control system
schemati c, equi prent schedul e, sequence of operation, wring diagram
conmuni cati on network diagram and val ve and danper schedul es. The posted
instructions shall be permanently affixed, by nechanical neans, to a wall
near the control panel. Panel instructions shall consist of |ani nated

| etter-size sheets and shall include a Routine Mintenance Checklist and
as-built configuration check sheets. Panel instructions and one copy of
the Qperation and Mai ntenance Manual s, previously described herein, shal
be pl aced inside each control panel or permanently affixed, by nmechanica
nmeans, to a wall near the panel.

.6 TRAI NI NG
.6.1 Trai ni ng Course Requirenents

A training course shall be conducted for 4 operating staff menbers
designated by the Contracting Oficer in the nmaintenance and operation of
the system including specified hardware and software. The training
period, for a total of 16 hours of normal working time, shall be conducted
within 30 days after successful conpletion of the performance verification
test. The training course shall be conducted at the project site.
Audi ovi sual equi pnent and 4 sets of all other training materials and
supplies shall be provided. A training day is defined as 8 hours of
classroominstruction, including two 15 m nute breaks and excl udi ng

| unchtinme, Monday through Friday, during the daytime shift in effect at the
training facility.

.6.2 Trai ni ng Course Content

For gui dance in planning the required instruction, the Contractor shal
assune that attendees will have a high school education or equivalent, and
are famliar with HVAC systens. The training course shall cover all of the
material contained in the Operating and Mai ntenance Instructions, the

| ayout and | ocation of each HVAC control panel, the |ayout of one of each
type of unitary equi pnent and the |ocations of each, the location of each
control device external to the panels, the location of the conpressed air
station, preventive maintenance, troubl eshooting, diagnostics, calibration,
adj ustnent, conmi ssioning, tuning, and repair procedures. Typical systens
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and simlar systens nay be treated as a group, with instruction on the
physi cal |ayout of one such system The results of the performance
verification test and the calibration, adjustnent and comm ssioning report
shal | be presented as benchmarks of HVAC control system performance by

whi ch to nmeasure operation and nai ntenance ef fectiveness.

-- End of Section --
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